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cgggccctac 


cagcacccgg 


agaaggtgat 


cccgctcttc 


gtcacccggc 


tgctcagtgg 


144720 


cgccgccgtc 


ccgctctacg 


gegaeggegg 


gaaegtaege gactggctgc 


aegtcgaega 


144780 


ccactgccgc 


getctgetgg 


ccgtcctcac 


cgacgggcgc 


geggggcaca 


cgtacaacat 


144840 


cggcggcggc 


accgagctca 


ccaacaagga 


gctgaccggc ctgctgctgg 


acgcctgcgg 


144900 


cgccggatgg 


gaeegggteg 


agcacgtcac 


cgaccgcaag 


ggccacgacc 


gccggtactc 


144960 


cgtcgactgg 


acgaagatcc 


gcaccgagct 


gggctacacc cccgcgcacg 


acttcgccga 


145020 


gggcctcgcc 


gagacegteg 


cctggtacag 


aaccaaccgc, ccgttctggg 


cagcgcccgg 


145080 


ggcggagctt 


cagggegcat 


gaegcatgag 


ggcacccggc 


actccacgag 


ggagaccacc 


145140 


cccgacgacg 


teagectgat 


ccagatccgg 


cagccggcga 


tcccgagcag 


ctaccgcatg 


145200 


atctgtttcc 


ccagttcgcg 


gaactcctcg 


atetgetate 


tggccatgtc 


ggaactgctg 


145260 


ctgcccaccg 


tggaactget 


catcgtccag 


tacccggccc 


tgacctccga 


ggaggagcat 


145320 


t c ggc c gagg 


aggacgegge 


gctcgccgac 


aagatcttcg 


aagcggtccg 


gggctgggcc 


145380 


gaccgcccgc 


tcgccctctt 


cgggcaccgc 


ctcggtgccg 


aactcgccta 


cgcggtcgcc 


145440 


cagcggctgg 


aaegggagae 


cgacgcggca 


cccctgaccc 


tgttcgtctc 


cggacgcacg 


145500 


ggaccgggcc 


accgcggcag 


cctcggcccg 


cccgcgctca 


actgeegggt 


cgtcgccctg 


145560 


gccgggtacc 


acgacccccg 


cgcacccctg 


geeggggtae 


gggcctggcg 


gcgctgcacg 


145620 


gc gggacggt 


tcgacctgga 


ggtctttccc 


ggcacccgcg 


gctacctcga 


ctcgcaccgc 


145680 


cgcgaggtcg 


tcaacctcgt 


gcacgaccag 


ctgatttege 


tccgcggacc 


ggagcccgac 


145740 


tgagcacggc 


cgggctccgg 


tctcccatct 


cttgtgaagc 


tcgcgaatcc 


cgcgacccac 


145800 


cccagaggaa 


ggacagtgtg 


cgaccgatga 


ccgegaagat 


etttgeagtc 


gaeteggtae 


145860 


gacccataga 


cgagttcgag 


caggacgccc 


tccgcgtcgc 


cgatgtgatc 


cgcgaacgcg 


145920 


gagtctgtct 


cggcgaccgg 


gtcatgctga 


aggceggcaa 


ctcggcgagc 


tacgtctgtg 


145980 


tgctgtacgc 


getgatgeae 


atcggcgcct 


cgatcgtcct 


cgtcgaccag 


cag'gaacaca 


146040 


aggaggagac 


ccgccgcatc 


gcgctgcgca 


ccggcgtcaa 


ggtcaccttc 


gtcgacgacg 


146100 


agaccccgat 


cgaccaggac 


gccgacccca 


tccacctgta 


cgaactcatg 


gtggccaccc 


146160 


agaaccgtcc 


gcccatggac 


agcgccctgt 


cgttcgacgc 


ctggggcgag 


ctgtccgacg 


146220 


gcc teat cat 


gtggacctcg 


ggctccaccg 


gatcgcccaa 


gggcgtggtg 


aagtccggcg 


146280 


ggaagttcct 


ggccaacctc 


cggcgcaacg 


cccaccaggt 


cggccaccgt 


cccgacgacg 


146340 


tcctgatgcc 


gctgctgccg 


ttcgcccacc 


agtaeggect 


gtcgatggtc 


ctcatcgcct 


146400 


ggctcacccg 


ctgctccctg 


gtgatcgccc 


cctaccggcg 


tetggacegg 


gcgctgcgca 


146460 


tggcccgcga 


ctcgggcacc 


aeggtcateg 


acgcgacccc 


ctccagctac 


cggagcatcc 


146520 
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tgggcctggt gaccaggaag cccgccctgc gcgcgcacct ggcgggcacc cggatgttct 146580 
gtgtcggcgc ggccccgctc gacgcaccgc tggtggagag ctacgtacag gagttcggcc 146640 
tgccgctgct cgacagctac ggctcgaccg agctgaacaa catcgccttc gccaccctcg 146700 
acaacccggt ctcctgcggc cgtgccatgg agggcatcgg gctccggatc gtcgacgagg 146760 
acggccggga ggtggcggcc gggcagccgg gcgagatcga ggtcgacacc cccgacgcac 146820 
tcgaagggca gatagccgag gacggttcga tcattccggc gcccaccggc tggcagcgca 146880 
cgggcgacct cggccacctc gacgcggacg gcaacctcta cgtcctggga cgcaagttcg 146940 
ccgtgcaccg catgggctac acgctctatc ccgagctcat cgagcgcaag gtcgccgccg 147000 
agggctgccc cacccggatc gtgcccctgc ccgacgaact gcgcggctcc cagctggtgt 147060 
tcttcgtcga ggacgacgag cagcgggacg ccggctactg gcgggagcgg ctgtgcggcc 147120 
tgctgcccgc cttcgagcag cccaacaagg tggtcgtcct ggagcagttc ccgctcaacc 147180 
gcaacggcaa gccggacaag aaggagctga cgcggatggc cgccgaatag acaccggccc 147240 
cgcacgcgcg gatggcgccc ccacccgaag gtgggggcgc catccgcgtg tgcggggtgt 147300 
gttcctcagc tgtcgtaggg gaggtcgagg ggagccagcg cgtcgaagag gtcgccgggg 147360 
ccggggttgc cgggcggcgt ggccccgccc aggtggtcca gtacgcccca caccgcgttc 147420 
agcgccgtcg tgaccgcgcc ctccgcgaag cccgccgtcc aggacacgtc gtcgccgcac 147480 
aggaagaagc cgcgctgggc ccgcggcagc ccgcgctgca tgaactgcgt gaacagcctg 147540 ■ 
cgctggtagc ggtactggcc cggcagattg gacttgaacg cgcccatgaa atgcggctcg 147600 
ctctcccagg tgatggtgat cggatcaccg atgacgtggg agcggatgtc gacgccggga 147660 
tagatcacgc cgagcttctc cagcagcacg tccagccgct cgtcggcgct cagcgtcgcc 147720 
atcttcagcg agtcgtcgtt ccaggtgtac gacaggcaca tcacgccggg gcggtccggg 147780 
ccgtcgtcga agagatacac cccgcgcggc atccggtccg tgagcgtcat gctcatcacc 147840 
ggacggccgg tccgcggatc ggtgtcgttc cagaagggcc ggtcggccag gacgaacagt 147900 
ttggaggccc ccatgtagtg ggtgcgctcc acggcggtcc acagcggctg cgtcagcagc 147960 
gccggatcgc acgcgacccg gttcagcagg gtccacacgt gcggggtgta caccaccgag 148020 
gcgaaccgct cccggtgtcc gtcggcgtcg gtgacgagga agccgtcacc gtccctggcg 148080 
acggcccgca cccgtggccg ggccgtccct ccgtgcagcg aggcgagaga ggtgccggcc 148140 
ggccagtgcg cgcagccccg cggccggtgc tcccacagcc cgcgcggcac ctgctgggag 148200 
ccgccgtcga tggcgacctg gttgtcgtcc gcctcggtgt agaccacgcg caggatttcg 148260 
aggagcgagt tggggaagtc ggtgtcccag ccgccggtgc cgaaccccac ctggccgaag 148320 
atctcccggt gccggaacga cgggaacgcc gaactggtcg ccaggaaccc gtagaaggac 148380 
tggtcgtcga actccctgac cagtcggttc catatctgct tcaccgtctc gacgtcgcgg 148440 
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cgtcccgcat 


ggtggccagc 


tcggcccgct 


cctgcagggc 


cttctcccag 


148500 


gCCgaggCCa 


cctcctggta 


cacatccggg 


agttgctccg 


cggaccgcgc 


ggtgtgccgt 


148560 


tcgccgccga 


ggtcgatgag 


ggtgctcggg 


gtgttcgccg 


ccagcgggtt 


ggggaagggg 


148620 


ctggtgcgca 


gccccagcag 


gtcgatgtag 


tggaacagcg 


agcgcgcgga 


gagcgggaag 


148680 


cgcatcgccc 


ccatctccgc 


cacgaggccg 


ggctgcccgg 


ggaagggcac 


cgaccgcatc 


148740 




gtfcgcfcccgc 


ctcgtatacg 


accgggcgca 


ggcccagccg 


catcagttcg 


148800 






cattcccccg 


ccgaccacgg 


ccaccggcgt 


accggcgcgc 


148860 


fccgggcggaa 


acrcrccrcccracr 


tccggcggga 


tggcgcagcc 


agccgtcgta 


ggagaacggg 


148920 


aagtcgggca 


cgagcatggt 


ggtgggagcc 


gggctgaatg 


acgtcatcgg 


gaaaacctct 


148980 


cgggccgat t 


cggcatcgct 


tccagggaaa 


ccggagacat 


tccgagctga 


gccggaaatc 


149040 


acggcgtcga 


gccggccccg 


cacggcgggg 


cagcggagcg 


gtcgcacgct 


ctcgggccga 


149100 


taaccccacg 


ctatttaccg 


gctgttgacg 


tcacaacccc 


tatccaccct 


ggttacgcgc 


149160 


fcgtgcccggg 


aggctttacc 


gcgtggtcgc 


cacgcgatag 


gcgggcaggg 


tgatgaccgt 


149220 


gacgatgatg 


ccgcggtccg 


aaagccagcg 


gcccgtgaac 


ctgtccaccg 


gccgcccgtc 


149280 


gggac cgggc 


agcggacgca 


gaatgcgggc 


cgtgaacgtg 


ccctgcggcc 


ggccgttcgg 


149340 


gccgacctcg 


tggcggaagg 


tgatgtcggc 


gtcgtcgaag 


tccagctcgg 


tgcccagcag 


149400 


cgggtaccag 


gtcttgtaga 


ccgcttcctt 


ggcactgaag 


agcagacggt 


cccggcgcag 


149460 


gctggagccg 


tatcctcccg 


agcgcgccca 


ggccagctcg 


cgcggcagcg 


cgatcgactc 


149520. 


cagcacccct 


t p cscici c s crcrcr 
LL -yyy^ a yyy 


gcagatcggg 


ttcggcgtcg 


atgccgatca 


tcgccaggtc 


149580 




gccaggacgg 


cggcccggta 


gtgggcgcaa 


tgggtcatgc 


tgccgaccac 


149640 


gccgt cgggc 


cactggggca 


cattgcgcac 


cccgggcagt 


acgggagcag 


acggcagccc 


149700 


cagtgcggcg 


agggcgcgcc 


gcgcacacgc 


ccggacggtg 


gcgaactcct 


cgcggcgcag 


149760 


atccgtcgtc 


atggcgacca 


gcgccgcctc 


ctcggggtag 


agcagcgccg 


atccgtccgg 


149820 


cccgaaggcc 


tcgctcgcga 


ccgccccttc 


ggggagcagt 


tcctcgatca 


tgcccgtgtc 


149880 


tcctgcggtt 


cggtcctggc 


gggggtctcc 


ggttccggtt 


ccggggtgta 


cggcaggatc 


149940 


tgccgcagca 


gccccctggg 


atggccgcgc 


cggcgccact 


cgcgcgggta 


gccgatcgac 


150000 


acctcctcga 


accggacccc 


gtcgtaccag 


gtggtcctgg 


ggatgtgcag 


gtgcccgtac 


150060 


accacggcgg 


ccgtgctgaa 


ccggcggtgc 


cagtcggcgg 


tcagcaccgt 


gccgcaccac 




tgcgcgaact 


ccgggtgcca 


cagcacgtcc 


gtgggctcgc 


gcaccagcgg 


gaagtggttg 


150180 


accagcacca 


gcggcaccga 


cggatcgtgc 


gccaccagcc 


gccgccgggt 


cgcggagaca 


150240 


cgggcccggc 


accagtcgtc 


acggctccgg 


tacgggtcgg 


ggtggagcag 


gtactcgtcc 


150300 
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gtgcacacca 


cacccgcctc 


gtgcgcccgg 


gccagcgact 


cctccttggt 


cgaggtgccc 


150360 


gccacccgga 


acgtgtagtc 


gtacagcagg 


aacagcggag 


cgaccgcgac 


cgggccgccg 


150420 


ggaccctccc 


acaccggcca 


cgggtcctcg 


ggcgtgacca 


cgcccagccc 


ccggcacatc 


150480 


tccaccaggt 


accggtagcg 


ctcctcgccg 


cgcaactgca 


ccgtgtcctc 


gcgcggggtc 


150540 


cacagctcgt 


ggttgcccgg 


cgcccacacg 


accttggcga 


accgcccggc 


cagcaggcgc 


150600 


agcgcccact 


cgatgtcctc 


ggtcagctcg 


ccgacgtccc 


cggccacgat 


cagccagtcg 


150660 


tcctcgtggg 


aggggcgcag 


cgactcggtg 


atgggccggt 


tgtcggccat 


cccgatgtgc 


150720 


agatcgctca 


ccgcgagcag 


ccggggaccg 


gcctccgcgg 


tgacgtggtc 


aggcggtgtg 


150780 


tgcgacatcg 


gtatccaaac 


tgaccggcag 


gtcctggcgg 


tgcgtgatgt 


tgatcttccg 


150840 


gtagacccgg 


gtcagatgct 


gctcgaccgt 


gctgacggtg 


atgaagagct 


tggccccgat 


150900 


ctcccggttg 


gtgtaaccgt 


gcgccgccag 


cgccgccacc 


ttgcgctccg 


cgtccgtcag 


150960 


cgacgacacc 


gcggcggacg 


gggggcgcgc 


ggcatcggcc 


ggggcggcgg 


ggcgcggctg 


151020 


cgcggcgggc 


gccgagggcg 


ccgggggctg 


gctcggatgc 


agggagcggt 


acagctcccg 


151080 


ggcgccgcag 


cccttggcga 


tccgccacgc 


cctgcgggtg 


tgcaccttgc 


cctgggacgg 


151140 


gtcgccgagc 


tgcttgtacg 


cctgcccgag 


atcggtcagc 


gcccgcgcca 


gctcgtacca 


151200 


gtcgctgtcc 


tcctggagca 


gcgcgaccgc 


ctgcgcgagc 


agcgccggac 


gctcgcgcag 


151260 


cggacgggcc 


gccgcgagca 


cccgcagcgc 


gtgtccgcgc 


acccgctgac 


cggcgtcccc 


151320 


ggcgagctgc 


tccctggcga 


aacgttccgc 


ctcttcgcgg 


ctgcccagcg 


ccagccgggc 


151380 


ttcggcgacg 


ccgacccgcc 


agggcaccag 


cgtcgaacgg 


tccatgcccc 


agcgccgcat 


151440 


cagctcgcca 


caggccgtga 


agtcggtcag 


cgccgcgtga 


tggcgtcccg 


tggccagctg 


151500 


gtgccggcca 


cgcgcgtaga 


gatagtgcag 


cccgtggcgc 


gtcgtgagca 


tgtcctccgg 


151560 


caccgggcgg 


tccagcagct 


ccgccgccgc 


ctcgtgatcg 


cccatcgccg 


tccgcgcctc 


151620 


gatgagggcc 


gacagcggca 


tcccgatgcc 


cacgccccac 


ccgtgcggcg 


'gcagctggtc 


151680 


cagcgcctgc 


tccgccagcc 


gcctggcctc 


caccagatga 


ccccggcgca 


aggacatgtg 


151740 


cgcgcggatc 


gcccgcagca 


ccgcggtcca 


ccccggcgcc 


ttgcggtccg 


ccgcctccac 


151800 


cagcagccgg 


tcggcccaca 


gcgtcgccgt 


ggccggccgg 


tccgcgtaga 


agagcgtcag 


151860 


caggcacgcg 


cgcagcccga 


ggtgggtctc 


ctccgtcagc 


cgcgtgccgg 


ccagggtccg 


151920 


ctcggcgctc 


tcggcgaagt 


cctccgcgtc 


cgtgtccggg 


tccgtgtccc 


gcgccccgtc 


151980 


gccgccgcgc 


agcacaccgt 


gcagcaccct 


cgccgaggtc 


agcaggatct 


cctcctgcgc 


152040 


cgacagacgc 


tcgcccgcgc 


cccgcgccgg 


ggccggtacg 


tcccccaggt 


gttcgagcac 


152100 


cgccggatac 


gtgctggcca 


gggcgagccg 


cagggctccg 


agctcggtgg 


cgagccgggc 


152160 


gtcgggggac 


cggtgcagta 


cgtcgacgac 


ctggcggatc 


gcggcggccg 


cgtcgtccat 


152220 
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ccagccgttc 


cacaacaggt 


cgtagaccag 


ccgcaccgtg 


tcgacggggg 


gcagcaggcc 


152280 


gtcccgtacc 


gcccdcagca 


gcggacgcag 


ctgctgcggc 


cacgcggacg 


gctggacccg 


152340 


ccagatgtac 


ttggccagat 


gcgcccgcag 


cagcatccgc 


tccgtctcgt 


cgcggcagca 


152400 


gctctccgcc 


atccgcagac 


agcgcaccgc 


gaactcgacc 


tgctgcgtgc 


acagcgccgc 


152460 


acgcgcggcc 


tcgctcagca 


cccgcggcac 


ccattcctcg 


tcgggggcgc 


tcatctcatg 


152520 


gctgagcagt 


tgggccgcga 


tggtcaacgg 


cgccgccccg 


tcctcgtaca 


gcagcacggc 


152580 


cgcccgctgg 


cgcagccgcg 


tcgccgcctc 


gtcggtcagg 


ctctccacca 


ccgcggtctg 


152640 


cacgccgccg 


tgccggaata 


cggacttctc 


caggacgccc 


gcctcgttga 


gggcggtgac 


152700 


cacctgctcc 


acggtccact 


cctcgacctc 


cacgagccgg 


gcgagcagtg 


acgtcgatcc 


152760 


ggcgccgccc 


agcagggcga 


tgccctgggc 


gacccgcagg 


ccgtcggatc 


ccgtgcggtg 


152820 


cacacagatc 


agcgcgctct 


gcaggaactg 


gtcgcccgcg 


tggggcgttc 


ccgcgagggc 


152880 


gtcctcggtc 


tcgttcccgg 


tcccgttccc 


ggcctcggcc 


gacgcggggc 


ccgcaccggg 


152940 


gccggccgcc 


aagagtcgct 


gtcggctgag 


gcggtcctcg 


atgagcccgt 


ggacgagcag 


153000 


ggggttgccg 


ccggtcgccg 


cgtggacgga 


ggcggccagc 


ggggtggacc 


acgaggcagg 


153060 


ggccgcgggc 


ttcctcgctc 


cggcctccgg 


gtcccgggcc 


gcgagcagcc 


ggccgacgcc 


153120 


gtcgacactg 


agcggaccca 


gccggacgtg 


caggccccgc 


agttggtaga 


gcaattcctc 


153180 


caggacgacg 


ggcggcgtgc 


cgcccacgtc 


cgggccgcgg 


ctcaccagca 


gcgacaccac 


153240 


ggcgccggag 


gcggacgccc 


ggagcagcat 


gtgggcgagg 


cagtacagcg 


actgcgggtc 


153300 


ggcgtactgc 


acgtcgtcga 


cgacgatcag 


gaccggcccg 


cgcgcgcaga 


cctcggcgag 


153360 


ctggaggtgg 


aaggccatga 


ggatctcggc 


gggtaccggc 


tccgactccg 


gccgcggcgt 


153420 


cgagtccagc 


gccgcgtccg 


gtccggccga 


cgggtggagc 


ggcagccggt 


cggagacggc 


153480 


ctgcgcgtcg 


cgcaccagct 


gctccaccac 


gccgaacggc 


atggactgtt 


ccgcgggcga 


153540 


ggtgaccgcg 


gtgatgacgc 


gtggccccgc 


cccggccgtc 


agctccagca 


cgcgatggag 


153600 


gagcgccgtc 


tttcccgaag 


ccaccggccc 


gtcgatcacg 


gcgatccggc 


cggtcccggc 


153660 


ggcggccgcg 


gccaccgcgc 


cggaagcggt 


gccggatacg 


aaggaggtca 


gtcttccgat 


153720 


ctgttcatct 


cgctccacca 


acacagctgc 


aaaagccttc 


cccatgcgat 


gtgaagtggc 


153780 


gcacgtcgga 


tgccattcct 


gcaccatgga 


cactctcccg 


ttcctgcgcg 


cacgggaaga 


153840 


gctgtcaacg 




gcgagcggat 


tcgccgcgct 






153900 


ccacagttct 


tcccgttcgg 


cgggtccgtt 


ggaactgtac 


ccccgtcccg 


gccgtggatt 


153960 


gtgcccccgc 


cattgcagga 


tcacgtcatc 


ccgcttcatg 


ggtaactcgg 


ctgaatgaac 


154020 


agctggttac 


cgagtgccat 


cgatcgcggc 


tggtcatgta 


cccaggcggg 


gccgggcagg 


154080 
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aataggaacc tcagggaaac ctcaaggaat tccaccggat cccgcgccta gttgccgact 154140 
tggccgaatt gcggccctgg tcatttgggg cgccgacagc ctcgacggcc gtccgcacgg 154200 
cagcgacgat gcggtacaga tcacgtgaag tgccgaaatt ggccgcggaa gtatgtcagc 154260 
tgtgacggcc gaagccggga gcgggcgatc cgacccgcaa gccgccattc ccgcatcggc 154320 
ggcggacttt gacgacatgg cctaggggtg gtcgcgcgaa gactaggggt gagtgatggt 154380 
ggagaactca ttgcgcggct cgtttgaatg gcctgatgtg agcctttggg gcccattgga 154440 
ccgtagagcc gcccgcatcg ccgggccagg gtggggatgg gcgcatgacg acgaccgtca 154500 
tcgggaaagt ggccgagctg tacgccgttc gtgaggaggc ggtgcgtggg ccgagcgacc 154560 
gggcgacgga ggcgcagcac gcgaagggaa agctgaccgc ccgtgagcgg atcggccttt 154620 
tgctggacga gggttcgttc agggaggtcg aacagctgcg gcggcaccgg gccagcggtt 154680 
tcggcctgga ggcgaagagg ccttacacgg atggtgtgat caccggttgg ggcaccatcg 154740 
agggccgtac ggtcttcgtc tacgcgcacg acttccgcat cttcggcggg gcgctgggcg 154800 
aggcccacgc cacgaagatc cacaagatca tggacatggc gatcgccgcg ggtgctccgc 154860 
tggtctcgct gaacgacggc gcgggcgccc gtatccagga gggcgtctcg gcgctggccg 154920 
gttacggcgg catcttccag cgcaacacca aggcgtccgg ggtcatcccg cagatcagtg 154980 
tgatgctcgg cccgtgcgcg ggcggcgcgg cctattcgcc ggcgctgacg gacttcgtgt 155040 
tcatggtccg tgagacctcg cagatgttca tcaccggtcc ggacgtggtc aaggccgtca 155100 
ccggcgagga gatcacgcag aacgggctcg gcggcgcgga cgtgcacgcc gggacctcgg 155160 
gcgtcgcgca cttcgcgtac gacgacgagg agacctgcat cgcggaggtc cgctatctgc 155220 
tgtcgatgct cccctccaac aaccgggaga acccgcccgc cgtccaggcc ggggacccgg 155280 
ccgaccggcg ctgcgacgcc ctgctgaacc tcgtaccggt ggacgggaac cgtccgtacg 155340 
acatgctcaa ggtcatcgag gagatcgtcg acgacggcga ctacgtcgag atccacgagg 155400 
gctggtcccg caacatcatc tgcgcgctgg cccgtctgga cggccaggtg gtcgccatcg 155460 
tcgccaacca gccgcagttc ctggccggcg tgctggacat cggggcatcg gagaaggccg 155520 
cgcgcttcgt gcagatgtgc gacgccttca acatcccgat cgtgacactg ctcgatgtgc 155580 
ccggcttcct gccgggcgtc gaccaggagc acggcgggat catccggcac ggcgcgaagc 155640 
tgctgtacgc gtactgcaac gcgaccgtgc cgcggatctc cctgatcctg cgcaaggcgt 155700 
acggcggcgc ctacatcgtc atggactccc agtccatcgg cgcggacctc acctacgcct 155760 
ggccgaccaa cgagatcgcg gtgatgggcg ccgagggcgc cgccaacgtc atcttccgcc 155820 
ggcagatcgc cgagtccggg gaccccgagg cgatgcgcgc gcggatggtc aaggagtaca 155880 
aggccgagct gatgcacccc tactacgcgg ccgagcgggg cctggtcgac gacgtcatcg 155940 
accctgccga gacccgcgag gtgctgatcg cctccctcgc catgctccgc acgaagcacg 156000 
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cggacctgcc 


gccgcgcaaa 


cacggcaacc 


ccccgcagtg 


accgccgtac 


ccatggaaag 


156060 


gcattgatcg 


caccatgacc 


gcgcacccca 


acggagtgac 


cccgccgctg 


ccgccgacgg 


156120 


agaccgaccg 


gacgctgcac 


ttcgcgggcc 


ccgcgacgtt 


cggccgcatc 


ccgcggatcg 


156180 


accaggtgga 


gaagaccgac 


atcgccgtgg 


tcggcgtgcc 


tttcgacagc 


ggcgtcacct 


156240 


atcggccggg 


cgcccgcttc 


ggcggcaacg 


ccatccggga 


ggcgtcccgc 


accctgcgtc 


156300 


cctacaaccc 


ggcgcagaac 


gtctacccct 


tccacttcag 


tcaggtcgcg 


gacgccggtg 


156360 


acatcagcgc 


caaccccttc 


gacctgaacg 


acgccgtgga 


gacgatcgag 


gcggccgccg 


156420 


acgacctgat 


ctccagcggc 


gcccgtctga 


tgacgctggg 


cggcgaccac 


accatcgccc 


156480 


tgccgatgct 


gcgtgccgtg 


gcgaagaagc 


acggtcccct 


cgccgtcctg 


cacttcgacg 


156540 


cccatctgga 


cacctgggac 


gactacttcg 


ggcagcagta 


cacccacggc 


atgccgttcc 


156600 


gccgcgccgt 


ggaggagggc 


atcctcgaca 


cctccgccct 


ctcccacgtc 


ggcacgcgcg 


156660 


gcccgatcta 


cggcaagaag 


gatctcgacg 


acgacgagaa 


gctcggcttc 


ggcatcgtca 


156720 


cctcggccga 


tgtgatgcgg 


cgcggagtgg 


acgaggtggc 


ccagcagttg 


cgcgagcgcg 


156780 


tcggcgaccg 


tcccctgtac 


atctccatcg 


acatcgacgt 


cctggacccg 


gcgcacgccc 


156840 


cgggcaccgg 


cacccccgag 


gccggcggcc 


tcacctcccg 


cgagctgctg 


gagatcctgc 


156900 


gcgggctcgc 


cgactgccac 


ctggtctccg 


cggacatcgt 


ggaggtcgct 


ccggcctacg 


156960 


accacgccga 


catcacctcg 


gtggcggcgt 


cccacgctgc 


ctacgagctg 


atcagcatca 


157020 


tgtccaagca 


gatagccccg 


gtccgctggg 


gtgcgacgca 


gtaaccaccc 


cgacgtcccg 


157080 


gaagc agaga 


aaccggaacc 


cggcaccgcg 


cggcgcggtg 


ccgggttccg 


tcgtatccac 


157140 


ccgcggcggg 


gtacccgatc 


ggctacaccg 


cccggaggtg 


ccgattcggt 


gcgcctttcc 


157200 


ggcgggccga 


aggtactcac 


accccgcctc 


tccgcgcgaa 


cagaatggga 


accgagcccg 


157260 


gaccagtgat 


cgctgtccgg 


gagcaggaat 


ggaaagggag 


ttttttcgtg 


accccgcagg 


157320 


accattggtg 


gagcgcaagc 


cagagttacg 


tctcggacat 


cctctccgtt 


ttcgcggcgg 


157380 


ccccggaccg 


ccccgcggtg 


aattggcggg 


gcgagacggc 


ctccggcggt 


gaattgattc 


157440 


ggtcggtgac 


cgaggcgttc 


cacgcactgc 


acgacagcgg 


cgtgcgcgcg 


ggcgatgtcg 


157500 


tggccatcct 


ggtggcgccc 


aacagcccgg 


agatgctcac 


ggcacggtac 


gcggcgcacc 


157560 


tgctcggcgg 


cgcggtgtgc 


tacctgcggt 


ccaccaaccc 


cggaaccagc 


gaggtggccc 


157620 


ttccgctgga 


ccagcagatc 


cggatcctgc 


gggacaccga 


ggccgtgacc 


gtctacacgg 




acgccgagaa 


cgcgccgcgc 


gccgccgaac 


tggccgcggg 


cgccagtgga 


ctgcccgtga 


157740 


cgtgcctgac 


gggtgaggcg 


cgcaagaggg 


agagcgcgga 


agacgctccg 


cgcgccctgc 


157800 


cgtgggcccc 


ggatgcactg 


gccctcatca 


cgttcaccag 


cggcagcacc 


ggacggccga 


157860 
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agggcatccg gctggcgggc cgggcgtgga acggcctggt ccagggcatg gtggcggccg 157920 
gcggcgaagc cgagggcgtc aagctcctgg tcaccacccc gttgagccac accgtcggca 157980 
gcatggcgga caccgcgctg gcgctgggcg gcgaggtcta cctgcacgag aacttcaacg 158040 
ccgaacagtt cgtcaacacc gtggccgacg agggcatcgc gtggaccttc atggcgacgg 158100 
tccatctgtt ccagctgctc gaccacctgg aggagcgcgg cctgaaggac gtcgaggaag 158160 
gacgcctggc cccgctgcag cggctcatct acagcggcag cgcggcggcg cccgccagga 158220 
tcgcccaggc cgtgaaggcc ttcggtctca tcatcgtgca ggcgtacggc acgggagaga 158280 
ccggccggct caccaccctc ttcccgcacg agcacctgga cccgtggctc tcgaccaccg 158340 
tcgggcggcc cttccccgat gtggaggtcg tcgtcggcga ccaggagtcg ggcgcgccgc 158400 
tcgccaccgg cgaggtcggc gaagtccgcg tgcgctcccc gcacatgatg gacggctaca 158460 
ccggggaccc ggcggccacc gcgaaggtcc tgcgcgacgg ctggtaccac accggcgaca 158520 
tcggctacac cgacgaacac ggctatctgc acctgctggg ccgggtcgcc gacgtggtca 158580 
aggtcaacgg cgtcaaggtc cacccgacgg tggtcgaacg ggagctcctc tcgctcgcgg 158640 
gcgtccggca cgccgcggtg tacggcgtgc gggaccagga cgccgtggag cacctgcacg 158700 
ccacgatcgt gtgcgacccg gcggtgccgg tggagaccga cgccattcgc gcgcacctcg 158760 
cccagtccct ctccgggctg cacgtgcccg aaaagatcag cgtcgtcgcc gatctgccgc 158820 
tgaatgacaa cggaaagccc gacaaggtgc ggctgcagct gctcgactcc tgatccgggc 158880 
gtccacgctt tccgttgtcc ctcccctcgc atttccgtca gttccgattc tccgattctc 158940 
cgcatctccg cattgagaag gcaaccctca tgaacctgca cctggaatcg tattcaaccg 159000 
gcgtgaccgc caaggaactc gccgagcggc ggcgtgaatt cctggagatc ggccgccgct 159060 
ccggacactt ccccagcgcc agcgcgcgcc aggacggcgt ggactcccag atcagcgtct 159120 
ggtgcagcaa cgactacctc ggtatggggc agaaccccca ggtcatcgag gcgatgaaga 159180 
agaccatcga cacccacggc gtgggctccg gcggctcgcg gaacatcggt ggcaccaacc 159240 
actaccacgt gctgctcgaa gcggagctgg cggacctcca cggcaaggag gcggcgctcc 159300 
tcttcacctc cggctacacg gccaacgacg gttccctgag cgtcctggcc gggacgccca 159360 
aggacacgat cgtcttctcc gacgagaaga accacgcgtc gatcatcgac gggctgcggc 159420 
acagcggcgc gcagaagcac atcttccggc acaacgacgt cgcgcacctg gcggagctgc 159480 
tcgcggccgc ccccgccgac cgtccgaagc tgatcgtcct tgagtcggtc tattcgatgt 159540 
cgggcgacat cgcgccgctg gccgagatcg ccgagctcgc gcgccgctac gacgccacca 159600 
cgtacatcga cgaggtgcac gcggtcggca tgtacggtcc gcagggcgcc ggcatcgccg 159660 
cccgtgaggg catagccgac cagttcaccg tcgtgatggg cacgctggcc aagggctacg 159720 
gcaccgtcgg cggctacatt gccggtcccg ccgccctcgt cgacgccgtg cgcaccctgt 159780 
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cgcgcgcctt 


cgtcttcacc 


acctcgctgc 


cgccggccgt 


cgcggcgggt 


gcgctggagg 


159840 


ccgtgcgcta 


cctccggaac 


tccgacgtcg 


agcggaaggt 


gctggcggag 


aacgcccagc 


159900 


tgctgcaccg 


gctgctcgat 


gaggccgaca 


tcccgttcat 


ctcgccggac 


tcgcacatcg 


159960 


tctccgcctt 


catcggggac 


gacgagacct 


gcaagcaggc 


gtcccggctg 


ctcttcgagc 


160020 


ggcacgggat 


ctacgtccag 


tccatcaacg 


cccccagcgt 


gccgctcggc 


caggagatcc 


160080 


tgcggatcgc 


gccgtccacg 


gtgcacgggc 


gcgaggacgt 


cgagaacttc 


gccgaggccc 


160140 


tccgcgggat 


ctggaaagag 


ctgaacatcc 


cgacggccac 


cgacaggaac 


tggctttcgt 


160200 


gacccggtcg 


gtggcggccg 


tcctcgcaga 


gtccgcgggg 


cggtggccat 


cccgcaccgc 


160260 


cctggtgtgc 


ggggcggagc 


ggatctcgta 


cgcgcgtctg 


tgggaccggg 


cccgccggta 


160320 


cgccgccgcc 


ctgcgcggcc 


agggcatcgg 


ccccgacgac 


aaggtcgcgc 


tgctgatgcc 


160380 


gaacaccccg 


gagttcgcgg 


cggtgtactt 


cgcggtgctc 


gcgctcggcg 


ccgtcgtcgt 


160440 


cccggtccac 


accctgctga 


agcccgcgga 


ggtctcgcat 


ctcctccggg 


actcgggagc 


160500 


gcgggccctc 


gtatgggccg 


ggacgctccc 


gcaggagacc 


gcacgggacg 


ccggggagac 


160560 


cggggtcctg 


ctcctgaccg 


tgggggaggc 


cctgcacggc 


tccgtcctcc 


tcgacgacgg 


160620 


cgtcgagccc 


atcgacacgt 


atgtcgagcg 


gggggcggac 


gacctcgcgc 


tggtgctgta 


160680 


cacctccggt 


acgacgggca 


ggccgaaggg 


ggcgatgctc 


acgcacggca 


acgtcgcgac 


160740 


gaacatcgcc 


gtgaccgccg 


tgtccccctt 


cgccttcggc 


gaggacgacg 


tgctgctcgg 


160800 


cgcgctgccg 


ctgtcgcaca 


ccttcggcca 


gatctgcggg 


atggccgtca 


ccttccacgc 


160860 


gggcgcgacg 


ctggtggtca 


tggagcgctt 


cgaggcgcac 


gacgccctgc 


ggctgatgcg 


160920 


cgagcacggc 


tgcacggtct 


tcatgggcgt 


gccgaccatg 


taccacgcgc 


•tgctcgaagc 


160980 


ggtcgcggcc 


ggcgccccgg 


cgccgcgcct 


cacccgcgtg 


tacagcggtg 


ggtcggctct 


161040 


gccggtgccg 


gtgctcgacc 


gggtgcgggc 


ggcgttcggc 


tgcgaggtgt 


acgaggggta 


161100 


cgggctcacc 


gagacctcgc 


cctgcgtggc 


gtacaaccag 


ccgggcatcc 


cctgcaagcc 


161160 


gggcacggtg 


gggctgccca 


tcgacggcgt 


acgggtcgcc 


atcgccgacg 


cggagctgga 


161220 


aggacgcatc 


aggctgctga 


agcagggcga 


catcggcgag 


atcgtcgtga 


gcggacacaa 


161280 


cgtgatggcg 


ggctacctcg 


gccggccgca 


ggagaccgcc 


gaggtactgg 


tcgacggctg 


161340 


gttccggacc 


ggggacatgg 


gcgtgcagga 


cgaggacggc 


tatctgtcca 


tcgtcgaccg 


161400 


gaagaaggac 


atgatcgtcc 


gcggtggcta 


caacgtctac 


ccccgcgagg 


tggaggacgt 


161460 


actgctgcgc 


catcccgccg 


tggacggcgc 


ctgcgtggtc 


ggcgtgccga 


gcgtgaagca 


161520 


cggcgaggag 


gtgtgcgccg 


tggtccgggt 


gaagcccggt 


cagcgcgcga 


gcggtctcct 


161580 


cgcggaggag 


atcgtggcct 


ggagccgggt 


gcacatggcg 


gcctacaagt 


acccgcgccg 


161640 



cgtcgagttc 


gtggagacct 


tcccgctggg 


atcgagcggc 


aaggtcctca 


agcgggagct 


161700 


ggcacaccgc 


tacgcgtgat 


gccgtcgcgg 


gggtgagtcc 


cggtgaactc 


gcccccgccg 


161760 


cggcatcggc 


ggactgccgc 


tgcggactgc 


tgctgaggac 


tgccgctagg 


ggggcgcgca 


161820 


cggagatagg 


gggtggttgg 


cggtgacggg 


cccctctccc 


ggccgattga 


atgactcaac 


161880 


gatcggcatg 


agcgtggcgg 


tcgctgcagg 


gaagtgaggt 


accgtgccga 


cccgcactgt 


161940. 


tgaggaagac 


atcgagatag 


tcctgatcgt 


ccgcgacgac 


atgcggcgct 


atggcgtcga 


162000 


gggaatgtgc 


cgttcgctgg 


acacccccgt 


cgaggcgcag 


tcctacgcgg 


atttcgatga 


162060 


tctcgacccc 


ttctccggag 


gccagttggt 


catcctctcc 


agtgatgcgg 


cgggtcccct 


162120 


ctccgccgag 


accgccgaaa 


gcctgcggac 


gcatgagata 


cccgtgctga 


tcctggtcga 


162180 


ctcggccgcc 


ccggtcgagc 


agtcctgggc 


cgaccaggcg 


cgcggcttcc 


tggactgggc 


162240 


ggatctgcgc 


cccgacacct 


tgcgcgacgc 


gatcgccgat 


gtggcggccg 


ggcgcttctt 


162300 


cgcgtcggag 


accttggcgc 


ggcgctccgt 


gacggcggcg 


gagcagacgg 


agggcggaac 


162360 


gcccgcggcg 


cggagcccga 


tcacgctgac 


ggcgcgtgaa 


ctccaggtcc 


tgcgcctgat 


162420 


cgcgggcggt 


ctgagcaatc 


ggcagatcgc 


gcggtcgctg 


aacatctccg 


agcacggtgt 


162480 


caaacgcttg 


gtcgggatcg 


tcctggccaa 


gctcaactgt 


ccgaaccgca 


cgctcgccgt 


162540 


ggtccgtgcc 


attgacgcgg 


gtctcctcac 


cttgtgaatt 


gcgcccgacc 


cgatccgatc 


162600 


ggggttcgca 


tggctcccat 


gcaacccgac 


gccggtgaca 


tcgcgccaat 


gccgttcccg 


162660 


gcctgtggat 


aaagttatcc 


acaggggttt 


cgtgatccga 


gggcccacgg 


gaccgtcgag 


162720 


ccatgacgaa 


gaaccaggaa 


ccacgcgacc 


cgtccggtac 


ccggccccgt 


aaggcggcgg 


162780 


cgtccggcaa 


gccctccctc 


caccacgcgg 


tgccccccac 


ggggccgggc 


ggcccgccgg 


162840 


cggccgccga 


ctcacagatc 


accctgcgca 


gcccggccga 


actggccgac 


gccctgccct 


162900 


acatgctcgg 


cttccacccg 


accgactccc 


tcgtcatggt 


cgccctgcac 


ggcgagggag 


162960 


gccgcttcgg 


cggccggctg 


cgggtcggca 


ttcccaccga 


ccggggggag 


tgggaggaca 


163020 


ccgcccggca 


ggtcgccgac 


tgcctggtgc 


acggcagcga 


acggcgcggc 


ggcaagcccg 


163080 


acggcatcgt 


cgtcttcctc 


tgccaggacc 


cgcgcggcgg 


ggagagcggg 


cagcgggtga 


163140 


tgacccggct 


gcgcccgctc 


gcccagcgca 


tcaggctcgc 


ctgcggagcg 


ctggacgtgc 


163200 


ccgtgctgga 


ggcgctgtgc 


ctctccggcg 


gccggtactg 


gtcctactgc 


tgccccgacg 


163260 


cgcggtgctg 


cccggccgaa 


gggaccgccc 


tgaccgtgcc 


cggaacctcg 


gtgatggcgg 


163320 


ccgccgccac 


ctacgccgga 


ctccgggtca 


ggggttcgct 


ccaggagatc 


gagggccgcc 


163380 


tggcgcccct 


gcgcggaccg 


ctcgccgatg 


aacaggagcg 


gtccctggac 


ctggccgcca 


163440 


ccgcgctcgt 


accgaagatc 


ctcgacggag 


ccacccggga 


ggacgtgggc 


gcggacaccc 


163500 


tggaactcgc 


ccggaccctg 


atgcggcgcc 


tcaccctcgc 


cccgcccgcc 


gacggcgggc 


163560 
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cctgcgccga ggactgggac gacgcgctcc tcggacacga cgaggcggcc tccctcatcc 163620 
tcggcctcca ggaccgcgag atcagggaca tcgccgcgga gtggatggag ggcgaggaag 163 680 
ccgccccggc gctgcgtctg tggcgcgccc tcgcccggcg ctgcgtcggc gcctacggag 163740 
agcacgcggc cgccccgctg accctggcgg gctgggtgtc ctggtccacc ggtgacgaac 163800 
cgaccgcccg catcgccctg ggaatggccc tgcgggccga cgccgactac cgcttcgccc 163860 
aactcctcca ccacgcctgc aacgaaggca tcgacccgga gggactgcgg gagtgcctgc 163920 
gcgcggagcg gggacggcgg gagccgcgcc gcgcccgggc ggccgccgtc acccggccgc 163980 
cggggcggcg tccccggacc acccgccccg caccccgtga ccggcgccgc acggcgggga 164040 
gcgagcagtg a 164051 



<210> 19 
<211> 367 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 19 

Val Thr Tyr Pro Ala lie Gly His Val Phe Pro He Val Pro Leu Ala 
15 10 15 

Trp Ala Leu Arg Ser Ala Gly His Glu Val Leu Val Ala Ser Ala Gly 
20 25 30 

Asp Ala Leu Glu Ala Ala Asn Ala Gly Leu His Val Ala Asp Val Ala 
35 40 45 

Pro Gly Phe His Leu Glu Asp Phe Leu Gin Ser Thr Ala Gly Glu Leu 
50 55 60 

Met Ala Arg Leu Arg Gly Pro Gly Gly Val Asp Pro Met Asp Gly Leu 
65 70 75 80 

Thr Leu Phe Ala His Leu Asn Asn His Leu Ala Asp Gly He Val Arg 
85 90 95 

Thr Ala Asp Asp Phe Arg Pro Asp Leu He Val Phe Glu Gin He Phe 
100 105 110 

Val Ser Gly Leu He Ala Ala Ala Arg Leu Gly Val Pro Ala Val Gin 
115 120 125 

His Asn Phe Gly Phe Ala Arg Gly Thr Gin Leu Arg Glu Leu Thr Val 
130 135 140 

Ser Met Leu Thr Glu Thr Met Ala Arg His Gly Val Asp Arg Val Ser 
145 150 155 160 

Glu Arg Val Pro Val He Asp He Ala Pro Pro Ser Met Ala Glu Pro 
165 170 175 

Glu Arg Asp Gly Trp Ser Met Arg Pro Val Pro Tyr Asn Ser Gly Ala 
180 185 190 



WO 2004/065401 



PCT/CA2004/000068 



Val Leu Pro Asp Trp Leu Leu Glu Lys Pro Gly Arg Arg Arg Val Gly 
195 200 205 

Val Thr Leu Gly Thr Ala Ser Val His lie Asn Gly Leu Gly Pro Val 
210 215 220 

Gin Arg Leu Ala Ala Ala Ala Ala Gly Val Asp Ala Glu Phe Val Leu 
225 230 235 240 

Ala Leu Gly Asp Val Asp Thr Thr Ala Leu Gly Glu Leu Pro Pro Asn 
245 250 255 

Val Arg Ala Val Gly Trp Val Pro Leu Thr Ala Leu Leu Gin Thr Cys 
260 265 270 

Asp Ala Ala Val His His Gly Gly Ala Gly Thr Thr Leu Ala Ala Leu 
275 280 285 

Asn Ala Gly Val Pro Gin Leu Val Leu Pro Asp Gly Ala Asp Arg His 
290 295 300 

He Asn Ala Glu Ala Val Arg Asp Arg Gly Ala Gly Leu Leu Gly Thr 
305 310 315 320 

Ala Asp Asp Leu Ser Ala Glu Val Leu Val Gin Leu Leu Ser Asp Glu 
325 330 335 

Lys Met Thr Ala Ala Ala Arg Glu Val Arg Ala Glu He Arg Thr Met 
340 345 350 

Pro Ser Pro Val Ser Leu Val Pro Arg Leu Glu Glu Leu Ala Gly 
355 360 365 

<210> 20 

<211> 1104 

<212> DNA 

<213> Streptomyces aizunensis 



<400> 20 
gtgacgtatc 


cggccatcgg 


ccacgttttt 


cccattgttc 


cgctggcctg 


ggcgttgcgc 


60 


tcggccggcc 


acgaggtgct 


ggtcgccagc 


gcgggtgacg 


cgctggaggc 


cgccaacgcc 


120 


ggtctgcacg 


tggcggatgt 


cgcccccggc 


ttccacctgg aggacttcct 


ccagtcgacg 


180 


gccggtgagc 


tgatggcccg 


cctgcgcggt 


ccgggcggcg tcgacccgat 


ggacgggctg 


240 


accctcttcg 


cccacctcaa 


caaccacctg 


gcggacggca 


tcgtgcggac 


cgccgacgat 


300 


ttccggcccg 


atctgatcgt 


cttcgagcag 


atcttcgtgt 


ccggtctgat 


cgcggcggcg 


360 


cggctgggtg 


tgccggccgt 


gcagcacaac 


ttcggtttcg cgcggggtac 


gcagctgcgc 


420 


gagctgacgg 


tgtcgatgct 


caccgagacg 


atggcgcggc 


acggcgtgga 


ccgggtgtcc 


480 


gaacgggtcc 


cggtgatcga 


catcgcgccg 


ccgagcatgg 


cggagcccga 


gcgggacggc 


540 


tggtcgatgc 


ggccggtccc 


gtacaacagc 


ggtgcggtgc 


tgccggactg 


gctgctggag 


600 


aagccggggc 


gccgccgggt 


cggggtgacg 


ctcggcacgg 


cctcggtcca 


catcaacggc 


660 


ctgggcccgg 


tgcagcggct 


cgcggcggcg 


gctgccgggg 


tggacgccga 


gttcgtgctg 


720 
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gcgctgggcg atgtggacac cacggcgctc ggtgaactgc ctcccaacgt ccgggccgtg 780 

gggtgggtgc cgctgacggc gctgctgcag acctgcgacg cggccgtgca ccacggtggt 840 

gcggggacga cgctggcggc gctgaacgcc ggtgtgccgc agctcgtcct gccggacgga 900 

gcggaccgtc acatcaatgc ggaggccgta cgggaccggg gtgccggtct gctcggcacc 960 

gccgacgacc tctccgcgga ggtcctcgta cagctgcttt cggacgagaa gatgacggcg 1020 

gccgcgcgcg aggtgcgcgc ggagatccgg acgatgccct ctccggtgtc gctggtgccg 1080 

aggctggagg agctggcggg ctga 1104 

<210> 21, 
<211> 8147 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 21 

Met Leu Asn Glu Ser Glu Glu Phe Thr Pro Glu lie Asn Val Ala Ser 



Glu Val Gly Gly Thr Gin Gly Glu Ser Pro Glu Ser Thr Pro Ser Trp 
20 25 30 

Gin Gin Arg Leu Thr Gly Leu Thr Glu Ala Glu Gin His Thr Ala Leu 
35 40 45 

Leu Glu Trp Val Ser Ser Leu Ala Ser Ala Ala Leu Arg Asp Ala Ala 
50 55 60 

Pro Asp Thr Leu Asp Pro His Arg Pro Phe Leu Asp Leu Gly Phe Asp 
65 70 75 80 

Ser Leu Ala Ala Val Asp Leu His Ala Arg Leu Val Ala Gly Thr Gly 
85 90 95 

Leu Arg Leu Pro Val Thr Leu Ala Phe Asp His Pro Thr Pro Ala His 
100 10'5 110 

Leu Ala Arg His Leu His Ala Ala He Leu Gly Leu Thr Gly Pro Ala 
115 120 125 

Glu Thr Pro Val Thr Ala Ala Val Gly Ser Asp Glu Pro He Ala He 
130 135 140 

Val Gly He Gly Cys His Phe Pro Gly Gly Val Gin Ser Pro Glu Ala 
145 150 155 160 

Leu Trp Asn Leu Val Glu Thr Gly Thr Asp Ala He Ser Ala Phe Pro 
165 170 175 

Thr Gly Arg Gly Trp Asp Leu Asp Ala Leu Tyr Asp Pro Asp Pro Asp 
180 185 190 

Arg Ala Gly Thr Ser Tyr Ala Arg Glu Gly Gly Phe Leu His Asp Ala 
195 200 205 

Asp Ala Phe Asp Ala Ala Phe Phe Gly He Ser Pro Arg Glu Ala Leu 
210 215 220 
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Ala Met Asp Pro Gin Gin Arg Leu Leu Leu Glu Ala Ser Trp Glu Ala 
225 230 235 240 

Phe Asp Arg Ala Gly Val Asp Pro Ala Ala Leu Arg Gly Gly Gin Val 
245 250 255 

Gly Val Phe Val Gly Ala Glu Thr Gin Glu Tyr Gly Pro Arg Leu Gin 
260 265 270 

Asp Ala Thr Asp Gly Phe Glu Gly Tyr Leu Val Thr Gly Asn Ala Ala 
275 280 285 

Ser Val Ala Ser Gly Arg lie Ala Tyr Thr Phe Gly Phe Glu Gly Pro 
290 295 300 

Thr Val Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Ala Ala Leu His 
305 310 315 320 

Leu Ala Val Gin Ala Leu Arg Thr Gly Glu Cys Ser Leu Ala Leu Ala 
325 330 335 



Gly Gly Val Ala Val Met Ala Ser Pro Gly Ser Phe Val Ser Phe Ser 
340 345 350 

Arg Gin Arg Gly Leu Ala Pro Asp Gly Arg Cys Lys Pro Phe Ala Ala 
355 360 365 

Ala Ala Asp Gly Thr Ala Trp Gly Glu Gly Val Gly Met Leu Leu Val 
370 375 380 

Glu Arg Leu Ser Asp Ala Arg Ala Lys Gly His Arg lie Leu Ala Val 
385 390 395 400 

Val Arg Gly Ser Ala lie Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr 
405 410 415 

Ala Pro Ser Gly Pro Ser Gin Gin Arg Val lie Arg Gin Ala Leu Ala 
420 425 430 

Asn Ala Gly Leu Ser Ala Ala Glu Val Asp Val Val Glu Ala His Gly 
435 440 445 

Thr Gly Thr Arg Leu Gly Asp Pro lie Glu Ala Gin Ala Leu Leu Ala 
450 455 460 

Thr Tyr Gly Gin Glu His Thr Asp Asp Arg Pro Leu Trp Leu Gly Ser 
465 470 475 480 

Leu Lys Ser Asn lie Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly 



He He Lys Met He Met Ala Met Arg His Gly Val Leu Pro Arg Thr 
500 505 510 

Leu His Val Asp Ala Pro Thr Pro His Val Asp Trp Glu Ala Gly Ala 
515 520 525 

Val Thr Leu Leu Thr Glu Ala Val Glu Trp Pro Glu Ser Asp Arg Pro 
530 535 540 

Arg Arg Ala Gly Val Ser Ser Phe Gly Met Ser Gly Thr Asn Ala His 



485 



490 



495 



545 



550 



555 



560 
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Val He Val Glu Glu Pro Ala Ala Gin Asp Arg Glu Gly Ala Pro Thr 
565 570 575 

Ser Gly Ala Gin Ala Pro Asp Ser Ser Gin Gly Gin Ala Gin Gly Thr 
580 585 590 

Ser Thr Ala Pro Val Leu Leu Pro Trp Ala Leu Ser Ala Lys Thr Pro 
595 600 605 

Glu Ala Leu Arg Ala Gin Ala Arg Arg Leu Gly Thr Leu He Ala Ala 
610 615 ' 620 

Gin Pro His Val Thr Pro Leu Asp He Gly His Ser Leu Ala Thr Thr 
625 630 635 640 

Arg Gly Arg Phe Glu Gin Arg Ala He Val Leu Gly Asp Asp Arg Glu 
645 650 655 

Ala Phe Leu Asp Ala Leu His Ala Leu Ala Glu Gly Asn Asp Thr Pro 
660 665 670 

Ser Val Val Gin Gly Ala Ala Ala Pro Gly Lys Leu Ala Phe Leu Phe 
675 680 685 

Thr Gly Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu 
690 695 700 

Thr His Pro Val Phe Ala Asp Ala Leu Asp Asp Ala Cys Trp Tyr Leu 
705 710 715 . 720 

Asp Asp Gin Leu Glu Leu Pro Leu Leu Asp Val Leu Phe Ala Asp Glu 
725 730 735 

Gly Ser Pro Glu Ala Ala Leu Leu His Gin Thr Ala Tyr Thr Gin Pro 
740 745 750 

Ala Leu Phe Ala Val Glu Val Ala Leu Phe Arg Leu Val Asp Ser Trp 
755 760 765 

Gly Leu Lys Pro Asp Phe Val Ala Gly His Ser He Gly Glu He Ala 
770 775 780 

Ala Ala His Val Ala Gly Val Phe Ser Leu Glu Asp Ala Cys Met Leu 
785 790 795 800 

Val Ala Ala Arg Gly Arg Leu Met Gin Ala Leu Pro Ala Gly Gly Val 
805 810 815 

Met He Ala Leu Gin Ala Ser Glu Asp Glu Val Leu Pro Leu Leu Thr 
820 825 830 

Asp Arg Val Ser He Ala Ala He Asn Gly Pro Gin Ala Val Val He 
835 840 845 

Ala Gly Asp Glu Asp Ala Ala Ala Ala He Ala Glu Thr Phe Gin Ala 
850 855 860 

Ala Gly Arg Lys Thr Lys Arg Leu Thr Val Ser His Ala Phe His Ser 
865 870 875 880 

Pro His Met Asp Ala Met Leu Glu Glu Phe Leu Arg Val Ala Gin Val 
885 890 895 
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Leu Asp Tyr Ala Lys Pro Thr Leu Pro Val Val Ser Leu Leu Thr Gly 
900 905 910 

Thr Thr Ala Thr Pro Ala Glu Leu Ala Thr Pro Ala Tyr Trp Val Arg 
915 920 925 

His Val Arg Asp Ala Val Arg Tyr Leu Asp Gly Val Arg Thr Leu His 
930 935 940 

Gin Arg Gly Val Arg Thr Phe Leu Glu Leu Gly Pro Asp Ala Val Leu 
945 950 955 960 

Thr Ala Met Ala Gin Asp Cys Val Asp Pro Gin Gly Ala Ala Phe Ala 
965 970 975 

Pro Ala Leu Arg Ser Gly Arg Pro Glu Ala Ala Thr Val Leu Asn Ala 
980 985 990 

Val Ala His Ala His Val Arg Gly Ala Glu Thr Asp Trp Ala Ala Phe 
995 1000 1005 

Phe Ala Gly Thr Gly Ala Gin Arg Val Asp Leu Pro Thr Tyr Ala 
1010 1015 1020 

Phe Gin Arg Gin Arg Tyr Trp Met Asp Ser Arg Thr Pro Ala Pro 
1025 1030 1035 

Asp Ser Ala Ala Gin Arg Ala His Gly Gly Ala Asp Pro Val Asp 
1040 1045 1050 

Arg Val Phe Trp Asp Ala Val Glu His Glu Asp Val Ala Thr Leu 
1055 1060 1065 

Ala Ala Ala Leu Glu Leu Asp Leu Asp Gly Glu Gin Pro Leu Ser 
1070 1075 1080 

Glu Val Val Pro Ala Leu Ser Ala Trp Arg Arg Arg Arg Arg Thr 
1085 1090 ' 1095 

Gin Ser Glu Val Asp Gly Trp Arg Tyr Arg Val Thr Trp Lys Pro 
1100 1105 1110 

Leu Thr Glu Val Ser Thr Ser Gly Leu Ser Gly Ser Trp Val Val 
1115 1120 1125 

lie Ser Pro Ala Gly Gly Ala Asp Asp Ser Ala Val Val Ser Ala 
1130 1135 1140 

Leu Val Gly Arg Gly Val Asp Val Arg Arg Val Val Val Glu Ala 
1145 1150 1155 

Gly Val Asp Arg Ser Ala Leu Ala Gly Leu Leu Ala Glu Val Gly 
1160 1165 . 1170 

Ser Pro Ser Gly Val Val Ser Leu Leu Gly Leu Asp Glu Ser Gly 
1175 1180 1185 

Gly Leu Leu Gly Thr Val Gly Leu Val Gin Ala Leu Gly Asp Ala 
1190 1195 1200 

Gly Val Gly Ala Pro Leu Trp Cys Leu Thr Arg Gly Ala Val Ser 
1205 1210 1215 
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Val Gly Arg Ser Asp Arg Leu Val Ser Pro Val Gin Ala Gin Val 
1220 1225 1230 

Trp Gly Leu Gly Arg Val Ala Ala Leu Glu Val Pro Glu Trp Trp 
1235 1240 1245 

Gly Gly Leu He Asp Leu Pro Glu Val Leu Asp Glu Arg Ala Val 
1250 1255 1260 

Ser Arg Leu Val Gly Val Leu Ala Gly Ser Gly Glu Asp Gin Val 
1265 1270 1275 

Ala Val Arg Ser Ser Gly Val Phe Gly Arg Arg Leu Val Arg Ala 
1280 1285 1290 

Pro Arg Ala Glu Gly Ala Ser Ala Trp Ser Pro Thr Gly Thr Val 
1295 1300 1305 

Leu Val Thr Gly Gly Thr Gly Val Leu Gly Gly Arg Val Ala Arg 
1310 1315 1320 

Trp Leu Ala Gly Ala Gly Ala Glu Arg Leu Val Leu Thr Ser Arg 
1325 1330 , 1335 

Arg Gly Leu Asp Ala Pro Gly Ala Val Glu Leu Val Glu Glu Leu 
1340 1345 1350 

Thr Thr Gly Phe Gly Val Glu Val Ser Val Val Ala Cys Asp Ala 
1355 1360 1365 

Ala Asp Arg Asp Ala Leu Arg Ala Leu Leu Ser Ala Glu Ala Gly 
1370 1375 1380 

Ser Leu Thr Ala Val Val His Thr Ala Gly Val Leu Asp Asp Gly 
1385 1390 1395 

Val Leu Asp Ala Leu Thr Pro Asp Arg He Asp Ser Val Val Arg 
1400 1405 1410 

Ala Lys Ala Val Ser Ala Leu Asn Leu His Glu Leu Thr Ala Glu 
1415 1420 1425 

Leu Gly He Glu Leu Ser Asp Phe Val Leu Phe Ser Ser Val Thr 
1430 1435 1440 

Gly Thr Val Gly Ala Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn 
1445 1450 1455 

Ala Phe Leu Asp Ala Leu Ala Glu Gin Arg Arg Ala Asp Gly Leu 
1460 1465 1470 

Ala Ala Thr Ser He Ala Trp Gly Pro Trp Ala Glu Gly Gly Met 
1475 1480 1485 

Ala Ala Asp Glu Ala Met Asp Ala Arg Met Arg Arg Glu Gly Met 
1490 1495- 1500 

Pro Pro Met Ala Pro Thr Ser Ala Met Ser Ala Leu Glu Gin Ala 
1505 1510 1515 

Val Gly Ala Gly Glu Thr Ala Leu Thr Val Ala Asp He Asp Trp 
1520 1525 1530 
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Glu Arg Phe Ser Ser Val He Ala Ala Val Arg Pro Asn Pro Leu 
1535 1540 1545 

He Gly Asp Phe Val Val Gly Ala Glu Gly Thr Ala Ala Ala Ser 
1550 1555 1560 

Gly His Gly Ser Val Val Thr Gly Ala Asp Val Ala Ala Thr Val 
1565 1570 1575 

Ser Gly Arg Leu Ala Gly Leu Thr Gin Ala Glu Gin Glu Arg Glu 
1580 1585 1590 

Leu Leu Ser Leu Val Arg Leu His Val Ala Ala Val Leu Gly His 
1595 1600 1605 

Asp Gly Ser Asp Ala Val Gly Ala Glu Arg Ala Phe Lys Glu Leu 
1610 1615 1620 

Gly Phe Asp Ser Leu Thr Ser Val Glu Leu Arg Asn Arg Leu Gly 
1625 1630 1635 

Ala Ala Thr Asp Leu Arg Leu Pro Thr Thr Leu Val Tyr Asp Tyr 
1640 1645 1650 

Pro Thr Ser Ala Ala Leu Ala Glu Tyr Leu Arg Gly Glu Leu Ala 
1655 1660 1665 

Gly Ser Ala Gin Asp Ala Gly Pro Pro Leu Pro Ala Val Val Gly 
1670 1675 1680 

Ser Ala Ala Asp Asp Asp Pro- He Val He Val Ser Met Ser Cys 
1685 1690 1695 

Arg Phe Pro Gly Gly Val Arg Thr Pro Glu Asp Leu Trp Gin Leu 
1700 1705 1710 

Leu Ala Asp Gly Thr Asp Thr Val Ala Ala Phe Pro Ala Asp Arg 
1715 1720 1725 

Gly Trp Asp Leu Asp Gly Leu Tyr Ser Ala Asp Pro Glu Arg Ser 
1730 1735 1740 

Gly Thr Ser Tyr Thr Arg Glu Gly Gly Phe Leu Tyr Asp Ala Ala 
1745 1750 1755 

Asp Phe Asp Ala Asp Phe Phe Gly lie Ser Pro Arg Glu Ala Leu 
1760 1765 1770 

Ala Met Asp Pro Gin Gin Arg Leu Leu Leu Glu Thr Ala Trp Glu 
1775 1780 1785 

Thr Phe Glu Arg Ala Gly He Asp Pro Ala Ser Leu Arg Gly Ser 
1790 1795 1800 

Gin Ala Gly Val Phe Val Gly Thr Asn Gly Gin Asp Tyr Leu Ser 
1805 1810 1815 

Leu Val Thr Arg Glu Gly Asp Gly Leu Asp Gly Leu Glu Gly His 
1820 1825 1830 

Val Gly Thr Gly Asn Ala Ala Ser Val Val Ser Gly Arg Leu Ser 
1835 1840 1845 
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Tyr Val Phe Gly Leu Glu Gly Pro Ala lie Thr Val Asp Thr Ala 
1850 1855 1860 

Cys Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Gin Ala Leu 
1865 1870 1875 

Arg Gin Gly Glu Cys Thr Leu Ala Leu Ala Gly Gly Val Thr Val 
1880 1885 1890 

Met Ser Thr Pro Asp Ala Phe Val Asp Phe Ser Arg Gin Arg Gly 
1895 1900 1905 

Leu Ala Glu Asp Gly Arg He Lys Ala Phe Ala Ser Ala Ala Asp 
1910 1915 1920 

Gly Thr Gly Trp Gly Glu Gly Val Gly Met Leu Leu Val Glu Arg 
1925 1930 1935 

Leu Ser Asp Ala Arg Arg Asn Gly His Pro Val Leu Ala Val Val 
1940 1945 1950 

Arg Gly Ser Ala He Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr 
1955 1960 1965 

Ala Pro Asn Gly Pro Ser Gin Gin Arg Val He Arg Gin Ala Leu 
1970 1975 1980 

Ala Gly Ala Gly Leu Ser Ala Ala Asp Val Asp Ala Val Glu Ala 
1985 ' 1990 1995 

His Gly Thr Gly Thr Arg Leu Gly Asp Pro He Glu Ala Gin Ala 
2000 2005 2010 

Leu Leu Ala Thr Tyr Gly Gin Gly Arg Pro Ala Asp Arg Pro Leu 
2015 2020 2025 

Trp Leu Gly Ser Val Lys Ser Asn He Gly His Thr Gin Ala Ala 
2030 2035 2040 

Ala Gly Val Ala Gly Val Met Lys Met Val Met Ala Met Arg His 
2045 2050 . 2055 

Gly Val Leu Pro Arg Thr Leu His Val Asp Gly Pro Thr Pro His 
2060 2065 2070 

Val Asp Trp Ser Ala Gly Asp Val Ala Leu Leu Thr Glu Gin Arg 
2075 2080 2085 

Glu Trp Pro Ala Thr Gly His Pro Arg Arg Ala Gly Val Ser Ser 
2090 ' 2095 2100 

Phe Gly Leu Ser Gly Thr Asn Ala His Thr He He Glu Glu Ala 
2105 2110 2115 

Pro Ala Asp Asp Asp Ala Glu Pro Thr Thr Gly Ala Gly Thr Ala 
2120 2125 2130 

Pro Ser Val Leu Pro Leu Leu He Ser Ala Lys Ser Asp Ala Gly 
2135 2140 2145 

Leu Arg Ala Gin Ser Glu Gin Leu Ala Thr His Leu Val Gly Asn 
2150 2155 2160 



WO 2004/065401 



PCT/CA2004/000068 



Pro Asp Val Pro He Gly Asp He Ala Tyr Ser Leu Thr Thr Gly 
2165 2170 2175 

Arg Ser Gly Leu Glu Thr Arg Ala He Leu Val Gly Asp Ala Asp 
2180 2185 2190 

Asn Arg Thr Gly Leu Ala Ala Ala Leu Arg Ser Leu Ala Ala Gly 
2195 2200 2205 

Glu Gin Ala Pro Gly Leu Val Gin Gly Thr Val Thr Glu Gly Gly 
2210 2215 2220 

Leu Ala Phe Leu Phe Thr Gly Gin Gly Ser Gin Arg Leu Gly Met 
2225 2230 2235 

Gly Arg Glu Leu Tyr Glu Thr Tyr Pro Val Phe Ala Asp Ala Leu 
2240 2245 2250 

Asp Ala Val Cys Ala Arg Met Asp Leu Glu Val Pro Leu Arg Asp 
2255 2260 2265 

Val Leu Phe Gly Ala Tyr Ala Gly Leu Leu Asp Glu Thr Ala Tyr 
2270 2275 2280 

Thr Gin Pro Ala Leu Phe Ala Val Glu Val Ala Leu Phe Arg Leu 
2285 2290 2295 

Val Glu Ser Trp Gly Leu Arg Pro Asp Phe Val Ala Gly His Ser 
2300 2305 2310 

He Gly Glu He Ala Ala Ala His Val Ala Gly Val Leu Ser Leu 
2315 2320 2325 

Asp Asp Ala Cys Ala Leu Val Glu Ala Arg Gly Arg Leu Met Gly 
2330 2335 2340 

Ala Leu Pro Gly Gly Gly Val Met He Ala Val Gin Ala Pro Glu 
2345 2350 2355 

Ala Glu Val Leu Pro Leu Leu Thr Glu Arg Val Ser He Ala Ala 
2360 2365 2370 

He Asn Gly Pro Gin Ser Val Val He Ala Gly Asp Glu Ala Asp 
2375 2380 2385 

Ala Val Ala He Val Glu Ser Phe Thr Gly Arg Lys Ser Lys Arg 
2390 2395 2400 

Leu Thr Val Ser His Ala Phe His Ser Pro His Met Asp Gly Met 
2405 2410 2415 

Leu Glu Asp Phe Arg Ala Val Ala Glu Gly Leu Ser Tyr Glu Ala 
2420 2425 2430 

Pro Arg He Pro Val Val Ser Asn Leu Thr Gly Ala Leu Val Ser 
2435 2440 2445 

Asp Glu Met Gly Ser Ala Glu Phe Trp Val Arg His Val Arg Glu 
2450 2455 2460 

Ala Val Arg Phe Leu Asp Gly Met Arg Val Leu Glu Ala Ala Gly 
2465 2470 2475 



WO 2004/065401 



PCT/CA2004/000068 



Val Thr Thr Tyr Val Glu Leu Gly Pro Gly Gly Val Leu Ser Ala 
2480 2485 2490 

Leu Ala Gin Glu Cys Val Ser Gly Asp Gly Ala Ala Phe Val Pro 
2495 2500 2505 

Val Leu Arg Ser Gly Arg Pro Glu Ala Glu Thr Ala Val Thr Ala 
2510 2515 2520 

Leu Ala Gin Ala His Val Arg Gly Val Asp Val Asp Trp Ala Ala 
2525 2530 2535 

Phe Phe Ser Gly Thr Gly Val Gin Arg Val Asp Leu Pro Thr Tyr 
2540 2545 2550 

Ala Phe Gin Arg Gin Arg Phe Trp Pro Ala Met Thr Ala Glu Ser 
2555 2560 2565 

Ala Pro Val Gly Gly Thr Val Asp Ala Val Asp Ala His Phe Trp 
2570 2575 2580 

Asp Val lie Glu Gin Glu Asp Val Glu Ser Leu Ala .Glu Leu Leu 
2585 2590 2595 

Gly Leu Asp Asp Ala Ser Ala Trp Gly Ser Val Val Pro Ala Leu 
2600 2605 2610 

Ser Ala Trp Arg Arg Gin Gly Gin Gin Gin Ala Gin Val Asp Gly 
2615 2620 2625 

Trp Arg Tyr Arg Ala Ser Trp Lys Pro Val Thr Ala Ala Val Ser 
2630 2635 2640 

Ser Gly Val Val Ser Gly Thr Trp Val Val Ala Val Pro Ala Gly 
2645 2650 2655 

Ser Ala Gly Asp Asp Ala Arg Val Glu Ala Val Thr Asn Gly Leu 
2660 2665 2670 

Ala Gly Arg Gly Val Asp Val Arg Arg Val Val Val Glu Ala Gly 
2675 2680 2685 

Val Asp Arg Ala Ala Leu Ala Gly Leu Leu Ala Gly Glu Gly Ser 
2690 2695 2700 

Leu Ala Gly Val Val Ser Leu Leu Gly Leu Asp Glu Ser Gly Gly 
2705 2710 2715 

Leu Ala Ala Thr Ala Gly Leu Val Gin Ala Leu Gly Asp Ala Gly 
2720 2725 2730 

Val Ser Ala Pro Leu Trp Cys Leu Thr Arg Gly Ala Val Ser Val 
2735 2740 2745 

Gly Arg Ser Asp Arg Leu Val Ser Pro Val Gin Ala Gin Val Trp 
2750 2755 2760 

Gly Leu Gly Arg Val Ala Ala Leu Glu Val Pro Glu Arg Trp Gly 
2765 2770 2775 

Gly Leu Val Asp Leu Pro Glu Val Leu Asp Glu Arg Ala Val Ser 
2780 2785 2790 
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Arg Leu He Gly Val Leu Ala Gly Ser Gly Glu Asp Gin Val Ala 
2795 2800 2805 

Val Arg Ser Ser Gly Val Phe Gly Arg Arg Leu Val Arg Ala Pro 
2810 2815 2820 

Arg Ala Glu Gly Ala Ala Ser Trp Thr Pro Thr Gly Thr Val Leu 
2825 2830 2835 

Val Thr Gly Gly Thr Gly Val Leu Gly Gly Arg Val Ala Arg Trp 
2840 2845 2850 

Leu Ala Gly Ala Gly Ala Glu Arg Leu Val Leu Thr Ser Arg Arg 
2855 2860 2865 

Gly Leu Asp Ala Pro Gly Thr Ala Glu Leu Val Glu Glu Leu Thr 
2870 2875 2880 

Ser Ser Gly Val Glu Val Ser Val Val Ala Cys Asp Ala Ala Asp 
2885 2890 2895 

Arg Asp Ala Leu Arg Ala Leu Leu Ser Ser Glu Ala Gly Ser Leu 
2900 2905 2910 

Thr Ala Val He His Thr Ala Gly Val Leu Asp Asp Gly Val Leu 
2915 2920 2925 

Asp Ala Leu Thr Pro Asp Arg He Asp Gly Val Val Arg Ala Lys 
2930 2935 2940 

Ala Val Ser Ala Leu Asn Leu His Glu Leu Thr Ala Glu Leu Gly 
2945 2950 2955 

He Glu Leu Ser Ala Phe Val Leu Phe Ser Ser Met Ser Gly Thr 
2960 2965 2970 

Val Gly Thr Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn Ala Tyr 
2975 2980 2985 

Leu Asp Ala Leu Ala Glu Gin Arg Arg Ala Asp Gly Leu Ala Ala 
2990 2995 3000 

Thr Ser He Ala Trp Gly Pro Trp Ala Glu Gly Gly Met Ala Ala 
3005 3010 3015 

Asp Ala Ala Leu Glu Ala Arg Met Arg Arg Asp Gly Val Pro Pro 
3020 3025 3030 

Met Pro Ala Asp Pro Ala He Arg Ala Leu Arg Gin Ala Val Ala 
3035 3040 3045 

Gly Asp Asp Ala Val Leu Thr Val Ala Asp Val Glu Trp Asp Arg 
3050 3055 3060 

Phe Leu Pro Gly Phe Val Ala Ala Arg His Ser Glu Leu Phe Ser 
3065 . 3070 3075 

Glu Leu Arg Asp Val Arg Asp Ala Arg Ala Ala Gin Asp Arg Ala 
3080 3085 3090 

Gin Ala Ala Val Ala Ala Asp Arg Pro Asp Ser Leu Ser Gly Arg 
3095 3100 3105 
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Leu Ser Ala Gin Ala Pro Ala Glu Gin Glu Arg Glu Leu Leu Asp 
3110 3115 31.20 

Leu Val Arg Thr Gin Val Ala Ala Val Leu Gly His Ala Gly Val 
3125 3130 3135 

Glu Asn Val Gly Ala Gly Arg Ala Phe Lys Glu Leu Gly Phe Asp 
3140 3145 3150 

Ser Leu Met Ala Val Glu Leu Arg Asn Arg lie Gly Ser Ala Thr 
3155 3160 3165 

Glu Leu Arg Leu Pro Ala Thr Leu lie Tyr Asp His Pro Thr Ser 
3170 3175 3180 

Ala Ala Leu Ala Glu Phe Leu' Arg Gly Glu Leu Val Gly Thr Val 
3185 3190 3195 

Arg Val Ala Asp Lys Val Leu Pro Ala Val Val Ser Ala Asp Glu 
3200 3205 3210 

Asp Pro He Ala He Val Ser Met Ser Cys Arg Phe Pro Gly Gly 
3215 3220 3225 

Val Arg Thr Pro Glu Asp Leu Trp Arg Leu Leu Val Asp Gly Thr 
3230 3235 3240 

Asp Ala Val Gly Ala Phe Pro Ala Asp Arg Gly Trp Asp Leu Asp 
3245 3250 3255 

Arg Leu Tyr Ser Pro Asp Pro Asp Gin Pro Gly Thr Ser Tyr Thr 
3260 3265 3270 

Arg Glu Gly Gly Phe Phe Asp Gly Ala Ala Asp Phe Asp Pro Gly 
3275 3280 3285 

Phe Phe Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin 
3290 3295 3300 

Gin Arg Leu Leu Leu Glu Thr Ser Trp Glu Ala He Glu Arg Ala 
3305 3310 3315 

Gly He Asp Pro Ser Ser Leu Arg Gly Ser Gin Ala Gly Val Phe 
3320 3325 3330 

Val Gly Thr Asn Gly Gin Asp Tyr Leu Ser Leu He Thr Arg Glu 
3335 3340 3345 

Ser Glu Gly Leu Glu Gly His Leu Gly Thr Gly Asn Ala Gly Ser 
3350 3355 3360 

Val Met Ser Gly Arg Val Ser Tyr Val Leu Gly Leu Glu Gly Pro 
3365 3370 3375 

Ala Val Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu 
3380 3385 3390 

His Trp Ala He Gin Ala Leu ' Arg Gin Gly Glu Cys Ser Met Ala 
3395 3400 3405 

Leu Ala Gly Gly Val Thr Val Met Ser Thr Pro Glu Asn Phe Val 
3410 3415 3420 
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Asp Phe Ser Arg Gin Arg Gly Leu Ala Glu Asp Gly Arg He Lys 
3425 3430 3435 

Ala Phe Ala Ser Ala Ala Asp Gly Thr Gly Trp Gly Glu Gly Val 
3440 3445 3450 

Gly Met Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly 
3455 3460 3465 

His Pro Val Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin Asp 
3470 3475 3480 

Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin 
3485 3490 3495 

Arg Val He Arg Ala Ala Leu Ala Ser Ala Gly Leu Ser Ala Ala 
3500 3505 3510 

Asp Val Asp Val Val Glu Ala His Gly Thr Gly Thr Lys Leu Gly 
3515 3520 3525 

Asp Pro He Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Asp 
3530 3535 3540 

Arg Pro Ala Gly Arg Pro Leu Trp Leu Gly Ser He Lys Ser Asn 
3545 3550 3555 

He Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly He He Lys 
3560 3565 3570 

Met Val Leu Ala Met Gin His Gly Val Leu Pro Gin Thr Leu His 
3575 3580 3585 

Val Asp Glu Pro Thr Pro His Val Asp Trp Ser Ala Gly Glu Val 
3590 3595 3600 

Thr Leu Leu Thr Glu Gin Thr Ala Trp Pro Thr Val Asp Arg Pro 
3605 3610 3615 

Arg Arg Ala Gly Val Ser Ser . Phe Gly lie Ser Gly Thr Asn Ala 
3620 3625 3630 

His Thr He He Glu Gin Ala Pro Ala Val Glu Gin Leu Ala Asp 
3635 3640 3645 

Gly Asp Ala Thr Pro Ala Thr Pro Ala Leu Ala Leu Pro Leu Pro 
' 3650 3655 3660 

Tyr Val Leu Ser Ala Lys Ser Pro Glu Ala Leu Arg Ala Gin Ala 
3665 3670 3675 

Ser Val Leu Arg Thr His Leu Glu Ala Thr Asp His Asn Gly Pro 
3680 3685 3690 

Gly Ser Asp Asp Leu Ala Phe Ser Leu Ala Thr Ala Arg Ala His ■ 
3695 3700 3705 

Leu Glu His Arg Ala Val Leu Thr Ala Asp Asp Pro Gin Glu Phe 
3710 3715 3720 

Arg Glu Ala Leu Ala Arg Leu Ala Asp Gly Asp Pro Ser Pro Arg 
3725 3730 3735 
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He Thr Thr Gly Ala Val Ser Asp Gly Arg Thr Ala Phe Leu Phe 
3740 3745 3750 

Thr Gly Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr 
3755 3760 3765 

Glu Ala Tyr Pro Val Phe Ala Asp Ala Leu Asp Ala Val Cys Ala 
3770 3775 3780 

His Val Asp Ala His Leu Glu Val Pro Leu Lys Asp Val Leu Phe 
3785 3790 3795 

Gly Ala Asp Ala Gly Leu Leu Asp Gin Thr Ala Tyr Thr Gin Pro 
3800 3805 3810 

Ala Leu Phe Ala Val Glu Val Ala Leu Phe Arg Leu Val Glu Ser 
3815 3820 ' 3825 

Trp Gly Val Lys Pro Asp Phe Val Ala Gly His Ser He Gly Glu 
3830 3835 3840 

He Ala Ala Ala His Val Ala Gly Val Phe Ser Leu Gin Asp Ala 
3845 3850 3855 

Ser Glu Leu Val Phe Ala Arg Gly Arg Leu Met Gin Ala Leu Pro 
3860 3865 3870 

Thr Gly Gly Val Met He Ala Val Gin Ala Ser Glu Asp Glu Val 
3875 3880 3885 

Leu Pro Leu Leu Thr Asp Arg Val Ser He Ala Ala He Asn Gly 
3890 3895 3900 

Pro Gin Ser Val Val He Ala Gly Asp Glu Ala Asp Ala Val Ala 
3905 ■ 3910 3915 

He Ala Glu Ser Phe Thr Asp Arg Lys Ser Lys Arg Leu Thr Val 
3920 3925 3930 

Ser His Ala Phe His Ser Pro His Met Asp Gly Met Leu Asp Ala 
3935 3940 3945 

Phe Arg Glu He Ala Glu Gly Leu Ser Tyr Glu Pro Ser Arg He 
3950 3955 3960 

Pro Val Val Ser Asn Leu Thr Gly Ala Leu Val Ser Asp Glu Met 
3965 3970 3975 

Gly Ser Ala Glu Phe Trp Val Arg His Val Arg Glu Ala Val Arg 
3980 3985 3990 

Phe Leu Asp Gly He Arg Thr Leu Glu Ala Ala Gly Val Thr Lys 
3995 4000 4005 

Tyr Val Glu Leu Gly Pro Asp Gly Val Leu Ser Ala Met Ala Gin 
4010 4015 4020 

Asp Cys Val Ser Gly Glu Gly Ser Val Phe He Pro Val Leu Arg 
4025 4030 4035 

Lys Ala Arg Pro Glu Ala Glu Ser Val Thr Thr Ala Leu Ala Ser 
4040 4045 4050 
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Ala His Val His Gly He Pro Val Asp Trp Gin Ala Tyr Phe Ala 
4055 4060 4065 

Gly Thr Gly Ala Gin Arg Val Asp Leu Pro Thr Tyr Ala Phe Gin 
4070 4075 4080 

Arg Gin Arg Tyr Trp Pro Ser Ala Ala Ala Phe Val Thr Gly Asp 
4085 4090 4095 

Pro Thr Ala He Gly Leu Gly Asp Ala Gly His Pro Leu Leu Gly 
4100 4105 4110 

Ala Ala Val Ala Leu Ala Asp Ser Glu Gly Val Leu Phe Thr Gly 
4115 4120 4125 

Arg Leu Ser Leu Asp Thr His Pro Trp Leu Ala Asp His Thr He 
4130 4135 4140 

Leu Gly Ser Val Leu Leu Pro Gly Thr Ala Phe Val Asp Leu Ala 
4145 4150 4155 

He Arg Ala Gly Asp Gin Val Gly Cys Asp Val Val Glu Glu Leu 
4160 4165 4170 

Thr Leu Glu Ala Pro Leu Val Val Pro Gin Arg Gly Gly Val Gin 
4175 4180 4185 

Leu Gin Leu Val Val Glu Ala Pro Ser Gly Pro Gly Gin Arg Pro 
4190 4195 4200 

Phe Ser Val His Ser Arg Arg Gin Asp Ala Tyr Ala Glu Glu Pro 
4205 4210 4215 

Trp Met Arg His Ala Ser Gly Val Leu Thr Ser Gly Val Ser Arg 
4220 4225 4230 

Arg Glu Leu Ser Val Glu Gly Gly Glu Phe Glu Ala Leu Ala Val 
4235 4240 4245 

Trp Pro Pro Thr Gly Ala Val Pro Val Asp Val Arg Gly Leu Tyr 
4250 4255 4260 

Glu Glu Leu Ala Glu Ala Gly Val Ala Tyr Gly Pro Leu Phe Gin 
4265 4270 4275 

Gly Leu Lys Ala Ala Trp Arg Arg Asp Gly Glu Leu Phe Thr Glu 
4280 4285 4290 

Val Ala Leu Pro Gly Glu Ala Arg Arg Glu Ala Ala Arg Phe Gly 
4295 4300 4305 

Leu His Pro Ala Leu Leu Asp Ala Gly Leu His Ala He Gly His 
4310 4315 4320 

Gly Glu Gly Pro Glu Pro Ala Met Thr Gly Ala Leu Leu Pro Phe 
4325 4330 4335 

Ser Trp Ala Gly Val Ser Leu Tyr Ala Ala Gly Ala Ser Ser Leu 
4340 4345 4350 

Arg Met Arg Leu Thr Pro His Thr Pro Asp Asp Ala His Thr Met 
4355 4360 4365 
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Ala Leu Leu Val Ala Asp Glu Thr Gly Arg Pro Val Ala Ala Val 
4370 4375 4380 

Glu Ser Leu He Leu Arg Thr Ala Ser Ala Asp Gin Val Arg Ala 
4385 4390 4395 

Ala Asp Gly Gly His Leu Asp Ser Leu Phe Lys Val Glu Trp Leu 
4400 4405 4410 

Pro Val Ala Gly Gly Ala Thr Pro His Gly Asp Ser Thr Gly Arg 
4415 4420 4425 

Arg Trp Ala Val Leu Gly Arg Asp Gly Leu Gly Leu Pro Ala Thr 
4430 4435 4440 

Gly Val Gin Gly Gin Val Ala Glu Tyr Asp Asp Ala Ser Ala Leu 
4445 4450 4455 

Gly Ala Ala Leu Ala Ala Gly Glu Pro Val Pro Asp Ala Val Phe 
4460 4465 4470 

Val His Pro Gly Ala Leu Pro Gly Gin Asp Thr Asp Thr Thr Ala 
4475 4480 4485 

Ala Ser Val His Ala Ala Val Thr Asp Ala Leu Ser Phe Val Gin 
4490 4495 4500 

Glu Trp Leu Ala Asp Glu Arg Phe Ala Ala Thr Arg Leu Val Trp 
4505 4510 4515 

Leu Thr Ser Gly Ala Val Ala Asp Glu Pro Gly Ala Gly Val Arg 
4520 4525 4530 

Asp Leu Ala Gly Ser Ala Val Arg Gly Leu Leu Arg Ser Ala Gin 
4535 4540 4545 

Ser Glu Asn Pro Gly Gin Leu Leu Met Leu Asp Leu Asp Gin Asp 
4550 4555 4560 

Pro Ala Ser Leu Ala Ala Leu Pro Ala Ala Leu Ala Ala Gly Glu 
4565 4570 4575 

Pro Glu Leu Ala He Arg Arg Gly Glu Leu Arg Thr Pro Arg Leu 
4580 4585 4590 

Thr Arg Val Pro Ser Ala Asp Ala Ala Ala Glu Pro Leu Gly Thr 
4595 4600 4605 

Leu Gly Asp Pro Ser Gly Thr Val Leu Val Thr Gly Ala Thr Gly 
4610 4615 4620 

Thr Leu Gly Gly Leu Phe Ala Arg His Leu Val Thr Ala Tyr Gly 
4625 4630 4635 

Val Arg Arg Leu Leu Leu Thr Ser Arg Arg Gly Pro Glu Ala Glu 
4640 4645 4650 

Gly Ala Ala Glu Leu Val Ala Glu Leu Glu Gin Leu Gly Ala His 
4655 4660 4665 

Val Glu Leu Val Ala Cys Asp Ala Ala Asp Arg Ser Ala Leu Ala 
4670 4675 4680 
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Ala Leu Leu Gly Ala Val Pro Ser Glu His Pro Leu Thr Ala Val 
4685 4690 4695 

Val His Thr Ala Gly Val Leu Asp Asp Gly lie Leu Ser Ser Leu 
4700 4705 4710 

Thr Pro Glu Arg Val Ala Ala Val Leu Arg -Pro Lys Val Asp Ala 
4715 4720 4725 

Ala Trp Asn Leu His Glu Leu Thr Arg Glu Leu Gly Leu Ser Ala 
4730 4735 4740 

Phe Val Leu Phe Ser Gly Ala Ala Ala Ala Phe Gly Ala Ala Gly 
4745 4750 4755 

Gin Gly Asn Tyr Ala Ala Ala Asn Ser Phe Leu Glu Ala Leu Ala 
4760 4765 4770 

Glu Gin Arg Arg Ala Glu Gly Leu Pro Ala Thr Ser Leu Ala Trp 
4775 4780 4785 

Gly Leu Trp Ala Pro Gin Thr Gly Gly Met Ala Gin Gin Leu Asp 
4790 4795 4800 

Glu Val Asp Leu Arg Arg lie Ala Arg Asp Gly Val Gly Gly Leu 
4805 4810 4815 

Ser Gly Asp Glu Gly Leu Gly Leu Phe Asp Thr Ala Met Thr Val 
4820 4825 4830 

Asp Ala Ala Val Leu Leu Pro Met Arg Leu Asp Leu Ala Val Ala 
4835 4840 4845 

Arg Ala Gin Ala Val Ser Thr Gly Glu Thr Pro Ala Leu Leu Arg 
4850 4855 4860 

Ala Leu He Arg Val Pro Ala Arg Arg Ala Val Glu Gin Arg Thr 
4865 4870 4875 

Ala Ala Asp Gly Ala Ser Pro Leu Ala Ala Arg Leu Ser Ala Leu 
4880 4885 4890 

Pro Asp Ala Glu Arg Glu Asp Met Leu Leu Asp Leu Val Cys Gly 
4895 4900 4905 

Arg Val Ala Glu Val Leu Gly His Thr Asp Ala Arg Ala Val Asp 
4910 4915 4920 

Ala Asp Arg Ala Phe Lys Glu Leu Gly Phe Asp Ser Leu Thr Ala 
4925 4930 4935 

Val Glu Leu Arg Asn Val Leu Lys Ala Ala Thr Gly Leu Arg Leu 
4940 4945 4950 

Ser Pro Thr Leu Val Phe Asp Tyr Pro Thr Pro Val Ala Leu Ala 
4955 4960 4965 

Arg His Leu Leu Ala Glu Leu Ala Gly Thr Ala Asp Asp Gin Asp 
4970 4975 4980 

Ala Val Arg Gly Arg Lys Ala Pro Ala Arg Pro Ala Thr Ala Ala 
4985 4990 4995 
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Val Thr Ser Val Thr Gly Glu Asp Pro He Val He Val Gly Met 
5000 5005 5010 

Gly Cys Arg Phe Pro Gly Gly Val Arg Ser Pro Glu Asp Leu Trp 
5015 5020 5025 

Gin Leu Val Ala Thr Gly Gly ■ Asp Gly He Thr Gly Phe Pro Ser 
5030 5035 5040 

Asp Arg Gly Trp Asn Val Glu Ala Leu Tyr His Pro Asp Pro Asp 
5045 5050 5055 

His Ala Gly Thr Ser Tyr Thr Arg Glu Gly Gly Phe Leu His Asp 
5060 5065 5070 

Ala Ala Asp Phe Asp Pro Gly Phe Phe Gly He Ser Pro Arg Glu 
5075 5080 5085 

Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Leu Leu Glu Thr Ser 
5090 5095 5100 

Trp Glu Ala Phe Glu. Arg Ala Gly He Asp Pro Ala- Thr Leu Arg 
5105 5110 5115 

Gly Ser Arg Thr Gly Val Phe Ala Gly Val Met Tyr His Asp Tyr 
5120 5125 5130 

Val Thr Gly lie Gly Asp Gly Gly Ser Ala Val Glu Leu Pro Glu 
5135 5140 5145 

Gly Val Glu Gly Tyr Leu Gly Thr Gly Asn Ala Gly Ser He Ala 
5150 5155 5160 

Ser Gly Arg He Ala Tyr Thr Phe Gly Leu Glu Gly Pro Ala Val 
5165 5170 5175 

Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Trp 
5180 5185 5190 

Ala He Gin Ala Leu Arg Ser Gly Glu Cys Thr Met Ala Leu Ala 
5195 5200 5205 

Gly Gly Val Ala Val Met Ala Thr Pro Glu Thr Phe Val Asp Phe 
5210 5215 5220 

Ser Arg Gin Arg Gly Leu Ser Ala Asp Gly Arg Cys Lys Ser Phe 
5225 5230 5235 

Ala Ala Ala Ala Asp Gly Thr Gly Trp Ala Glu Gly Ala Gly Met 
5240 5245 5250 

Leu Leu Val Glu Arg Leu Ser Asp Ala Glu Arg Asn Gly His Pro 
5255 5260 5265 

Val Leu Ala Val Val Arg Gly Ser Ala He Asn Gin Asp Gly Ala 
5270 5275 5280 

Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val 
5285 5290 5295 

He Arg Glu Ala Leu Ala Ser Ala Asp Leu Ser Ala Ala Asp He 
5300 5305 5310 
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Asp Ala Val Glu Ala His Gly Thr Gly Thr Arg Leu Gly Asp Pro 

5315 5320 5325 

He Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Arg Glu Arg Glu 

5330 5335 5340 

Ala Gly Arg Pro Leu Trp Leu Gly Ser He Lys Ser Asn He Gly 

5345 , 5350 5355 

His Thr Gin Ala Ala Ala Gly Val Ala Gly He He Lys Met Val 

5360 5365 5370 

Met Ala Met Arg His Gly Val Leu Pro Gin Thr Leu His Val Asp 

5375 5380 5385 

Glu Pro Ser Pro Gin Val Asp Trp Glu Ala Gly Glu Val Ser Leu 

5390 5395 5400 

Leu Thr Gly Ala Met Pro Trp Pro Gin Thr Gly Arg Pro Arg Arg 

5405 5410 5415 

Ala Gly Val Ser Ser Phe Gly He Ser Gly Thr Asn Ala His Thr 

5420 . 5425 5430 

He He Glu Gin Pro Pro Thr Arg Glu Val Thr Pro Thr Val Pro 

5435 5440 5445 

Val Ala Pro Val Val Pro Thr Val Pro Thr Val Pro Val Val Pro 

5450 5455 5460 

Trp Val Leu Ser Gly Lys Gly Glu Glu Ala Leu Arg Ala Gin Ala 

5465 5470 5475 

Arg Gin Leu Gin Ser Tyr Val Leu Arg Ala Pro Glu Leu Arg Pro 

5480 5485 5490 

Val Asp He Ala Gly Ser Leu Ala Val Gly Arg Ala Ser Phe Glu 

5495 5500 5505 

Asp Arg Ala Ala Val Val Ala Ala Asp- Arg Glu Gly Leu Leu Ala 

5510 5515 5520 

Ala Leu Ala Ala Leu Ala Asp Gly Gly Ser Ala Thr Gly Ala Val 

5525 5530 5535 

Glu Gly Ser Ala Val Gly Gly Lys Leu Ala Phe Leu Phe Thr Gly 

5540 • 5545 5550 

Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Ala 

5555 5560 5565 

Tyr Pro Val Phe Ala Glu Ala Leu Asp Ala Val Cys Ala Arg Leu 

5570 5575 5580 

Glu Leu Pro Leu Lys Asp Val Leu Phe Gly Ala Asp Ala Gly Leu 

5585 5590 5595 

Leu Asp Glu Thr Ala Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu 

5600 5605 5610 

Val Ala Leu Phe Arg Leu Val Glu Ser Trp Gly Leu Arg Pro Asp 

5615 5620 5625 
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Phe Val Ala Gly His Ser He Gly Glu He Ala Ala Ala His Val 
5630 5635 5640 

Ala Gly Val Phe Ser Leu Asp Asp Ala Cys Ala Leu Val Glu Ala 
5645 5650 5655 

Arg Gly Arg Leu Met Gly Ala Leu Pro Ala Gly Gly Val Met He 
5660 5665 5670 

Ala Val Gin Ala Ser Glu Asp Glu Val Leu Pro Leu Leu Thr Asp 
5675 5680 5685 

Arg Val Ser He Ala Ala He Asn Gly Pro Arg Ser Val Val He 
5690 5695 5700 

Ala Gly Asp Glu Ala Asp Ala Val Ala He Val Glu Ser Phe Thr 
5705 5710 5715 

Gly Arg Lys Ser Lys Arg Leu Thr Val Ser His Ala Phe His Ser 
5720 5725 5730 

Pro His Met Asp Gly Met Leu Glu Asp Phe Arg Ala Val Ala Glu 
5735 5740 5745 

Gly Leu Ser Tyr Glu Ala Pro Arg He Pro Val Val Ser Asn Leu 
5750 5755 5760 

Thr Gly Thr Leu Val Thr Asp Glu Met Gly Ser Ala Glu Phe Trp 
5765 5770 5775 

Val Arg His Val Arg Glu Ala Val Arg Phe Leu Asp Gly He Arg 
5780 5785 5790 

Ala Leu Glu Ala Ala Gly Val Thr Thr Tyr Val Glu Leu Gly Pro 
5795 5800 5805 

Gly Gly Val Leu Ser Ala Leu Ala Gin Glu Cys Val Ser Gly Asp 
5810 5815 5820 

Gly Ala Ala Phe Val Pro Val Leu Arg Ser Gly Arg Ser Glu Ala 
5825 5830 5835 

Glu Thr Ala Val Thr Ala Leu Ala Gin Ala His Val Arg Gly Val 
5840 5845 5850 

Asn Val Asp Trp Ala Ala Phe Phe Ala Gly Thr Gly Ala Glu Arg 
5855 5860 5865 

Val Asp Leu Pro Thr Tyr Ala Phe Gin Arg Gin Arg Tyr Trp Leu 
5870 5875 5880 

His He Pro Arg Val Ala Gin Ser Gly Val Ala Asp Glu Val Asp 
5885 5890 5895 

Ala Arg Phe Trp Asp Ala Val Glu Arg Glu Asp Leu Glu Ser Leu 
5900 5905 5910 

Ala Ser Thr Leu Glu Val Asp Asp Glu Ser Ala Trp Ser Ser Val 
5915 5920 5925 

Leu Pro Ala Leu Ser Ala Trp Arg Arg Glu Arg Arg Ala Gin Ser 
5930 5935 5940 
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Glu Val Asp Gly Trp Arg Tyr Arg Val Ser Trp Lys Pro Leu Ala 
5945 5950 5955 

Glu Val Ser Ala Ser Gly Leu Ser Gly Ser Trp Val Val He Ser 
5960 5965 5970 

Pro Ala Gly Ser Val Asp Asp Ser Ala Val Val Ser Ala Leu Val 
5975 5980 5985 

Gly Arg Gly Ala Glu Val Arg Arg Val Val Val Glu Ala Gly Val 
5990 5995 6000 

Asp Arg Ser Ala Leu Ala Gly Leu Leu Ala Asp Ala Gly Ser Ala 
6005 6010 6015 

Ala Gly Val Val Ser Leu Leu Gly Leu Asp Glu Ser Glu Gly Leu 
6020 6025 6030 

Leu Gly Thr Val Gly Leu Val Gin Ala Leu Gly Asp Ala Gly Val 
6035 6040 6045 

Glu Ala Pro Leu Trp Cys Leu Thr Arg Gly Ala Val Ser Val Gly 
6050 6055 6060 

Arg Ser Asp Arg Leu Val Ser Pro Val Gin Ala Gin Val Trp Gly 
6065 6070 6075 

Leu Gly Arg Val Ala Ala Leu Glu Val Pro Glu Arg Trp Gly Gly 
6080 6085 6090 

Leu Val Asp Leu Pro Glu Val Leu Asp Glu Arg Ala Val Ala Arg 
6095 6100 6105 

Leu Val Gly Val Leu Ala Gly Ser Gly Glu Asp Gin Val Ala Val 
6110 6115 6120 

Arg Ser Ser Gly Val Phe Gly Arg Arg Leu Val Arg Ala Pro Arg 
6125 6130 6135 

Ala Glu Gly Ala Ser Ala Trp Thr Pro Thr Gly Thr Val Leu Val 
6140 6145 6150 

Thr Gly Gly Thr Gly Val Leu Gly Gly Arg Val Ala Arg Trp Leu 
6155 6160 6165 

Ala Gly Ala Gly Ala Glu Arg Leu Val Leu Thr Ser Arg Arg Gly 
6170 6175 6180 

Pro Asp Ala Pro Gly Ala Ala Glu Leu Val Glu Glu Leu Thr Thr 
6185 6190 6195 

Gly Phe Gly Val Glu Val Ser Val Val Ala Cys Asp Ala Ala Asp 
6200 6205 6210 

Arg Asp Ala Leu Arg Thr Leu Leu Ser Ala Glu Ala Gly Thr Leu 
6215 6220 6225 

Thr Ala Val He His Thr Ala Gly Val Leu Asp Asp Gly Val Leu 
6230 6235 6240 

Asp Ala Leu Thr Pro Asp Arg He Asp Ser Val Leu Arg Ala Lys 
6245 6250 6255 
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Ala Val Ser Ala Phe Asn Leu His Glu Leu Thr Ala Glu Leu Gly 
6260 6265 6270 

He Glu Leu Ser Ala Phe Val Leu Phe Ser Ser Met Ser Gly Thr 
6275 6280 6285 

Val Gly Ala Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn Ala Tyr 
6290 6295 , 6300 

Leu Asp Ala Leu Ala Glu Gin Arg. Arg Ala Asp Gly Leu Ala Ala 
6305 6310 6315 

Thr Ser Leu Ala Trp Gly Pro Trp Ala Glu Gly Gly Met Ala Gly 
6320 6325 6330 

Asp Asp Ala Met Asp Ala Arg Met Arg Arg Glu Gly Leu Pro Pro 
6335 6340 6345 

Met Ala Pro Asp Ala Ala Leu Thr Leu Leu Arg Gin Ser Val Gly 
6350 6355 6360 

Ser Ala Asp Ala Ala Leu Met Val Val Asp Val Glu Trp Gin Arg 
6365 6370 6375 

Phe Ala Pro Ala Leu Thr Val Val Arg Pro Ser Asn Leu Leu Ala 
6380 6385 6390 

Glu Leu Pro Glu Ala Arg Pro Ala Gly Thr Asp Ser Arg Thr Gly 
6395 6400 6405 

Gly Ala Thr Ser Ser Glu Gly Ala Gly Ser Phe Ala Glu Arg Leu 
6410 6415 6420 

Ala Ala Leu Gly Gly Ala Glu Gin Asp Lys Glu Leu Leu Asn Leu 
6425 6430 6435 

Val Arg Thr His He Ala Ala Val Leu Gly His Gly Gly Ser Glu 
6440 6445 6450 

Ala Val Gly Ala Glu Arg Ala Phe Lys Glu Leu Gly Phe Asp Ser 
6455 6460 6465 

Leu Thr Ala Val Glu Leu Arg Asn Arg Leu Gly Ala Ala Thr Gly 
6470 6475 6480 

Val Arg Leu Pro Ala Thr Leu He Phe Asp Tyr Pro Thr Ala Thr 
6485 6490 6495 

Ala Leu Ala Ala Tyr Leu Arg Gly Glu Leu Leu Gly Thr Gin Val 
6500 6505 6510 

Val Val Ser Gly Pro Val Ser Asn Gly Val Val Val Asp Asp. Asp 
6515 6520 6525 

Pro He Ala He Val Ala Met Ser Cys Arg Phe Pro Gly Gly Val 
6530 6535 6540 

Arg Thr Pro Glu Asp Leu Trp Arg Leu Leu Ser Thr Gly Gly Asp 
6545 6550 . 6555 

Ala He Gly Glu Phe Pro Ala Asp Arg Gly Trp Asp Leu Ser Arg 
6560 6565 6570 
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Leu Tyr Ser Pro Asp Pro Asp Lys Gin Gly Thr Phe Tyr Ala Arg 
6575 6580 6585 

Ala Gly Gly Phe Leu Tyr Asp Ala Ala Asp Phe Asp Ala Asp Phe 
6590 6595 6600 

Phe Gly lie Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin 
6605 6610 6615 

Arg Leu Leu Leu Glu Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly 
6620 6625 6630 

He Asp Pro Ser Ser Leu Arg Gly Ser Gin Ala Gly Val Phe Val 
6635 6640 6645 

Gly Thr Asn Gly Gin Asp Tyr Gly Ala Met Leu Gin Thr He Pro 
6650 6655 6660 

Asp Gly He Glu Gly Phe Leu Gly Thr Gly Asn Ala Ala Ser Val 
6665 6670 6675 

Val Ser Gly Arg Leu Ser Tyr Ala Phe Gly Leu Glu Gly Pro Ala 
6680 6685 6690 

Val Thr Val Asp Thr Ala Cys Ser Ala Ser Leu Val Ala Leu His 
6695 6700 6705 

Trp Ala Val Gin Ala Leu Arg Ser Gly Glu Cys Ser Leu Ala Leu 
6710 6715 6720 

Ala Gly Gly Val Thr Val Met Ser Ser Pro Gly Ala Tyr He Asp 
6725 6730 6735 

Phe Ser Arg Gin Arg Gly Leu Ala Glu Asp Gly Arg He Lys Ala 
6740 6745 6750 

Phe Ala Ala Ala Ala Asp Gly Thr Gly Trp Gly Glu Gly Val Gly 
6755 6760 6765 

Met Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly His 
6770 6775 6780 

Pro Val Leu Ala Leu Val Arg Gly Ser Ala He Asn Gin Asp Gly 
6785 6790 6795 

Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg 
6800 6805 6810 

Val He Arg Gin Ala Leu Ala Asn Ala Gly Leu Ser Ala Ala Glu 
6815 6820 6825 

Val Asp Ala Val Glu Ala His Gly Thr Gly Thr Arg Leu Gly Asp 
6830 6835 6840 

Pro He Glu Val Gin Ala Leu Leu Ala Thr Tyr Gly Arg Glu Arg 
6845 6850 6855 

Glu Ala Asp Gin Pro Leu Trp Leu Gly Ser He Lys Ser Asn He 
6860 6865 6870 

Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly Val He Lys Met 
6875 6880 6885 
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Val Leu Ala Met Glu His Gly Val Leu Pro Gin Thr Leu His Val 
6890 6895 6900 

Asp Glu Pro Thr Pro His Val Asp Trp Ser Ala Gly Asp Val Ala 
6905 6910 6915 

Leu Leu Thr Asp Ala Val Glu Trp Pro Glu Thr Gly Arg Pro Arg 
6920 . 6925 6930 

Arg Ala Gly Val Ser Ser Phe Gly Phe Ser Gly Thr Asn Ala His 
6935 6940 6945 

Thr Val Leu Glu Gin Ala Pro Lys Pro Glu Glu Pro Glu Glu Ser 
6950 6955 6960 

Gin Gin Pro Glu Glu Thr Asn Ala Pro Ala Arg Pro His Gin Ser 
6965 6970 6975 

Gly Val Met Pro Trp Thr Leu Ser Ala Lys Ser Glu Ala Ala Leu 
6980 6985 6990 

Arg Val Gin Ala Glu Arg Leu Arg Thr Arg He Ala Ser Asp Pro 
6995 7000 7005 

Leu Leu Gin Pro Val Asp Val Ala Tyr Ser Leu Ala Thr Ser Arg 
7010 7015 7020 

Ala Ala Leu Glu Arg Arg Ala Val Val Val Ala Thr Glu Arg Asp 
7025 7030 7035 

Glu Phe Leu Ala Gly Leu Lys Ala Leu Ala Ser Gly Gin Pro Ala 
7040 7045 7050 

Pro Gly Leu Val Gin Gly Arg Val Thr Glu Gly Gly Leu Ala Phe 
7055 7060 7065 

Leu Phe Thr Gly Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu 
7070 7075 7080 

Leu Tyr Glu Thr Tyr Pro Val Phe Ala Asp Ala Leu Asp Ala Val 
7085 7090 7095 

Cys Val Arg Leu Glu Leu Pro Leu Met Asp .Val Leu Phe Gly Thr 
7100 7105 7110 

Glu Arg Asp Ala Leu Asp Glu Thr Gly Tyr Thr Gin Pro Ala Leu 
7115 7120 7125 

Phe Ala Val Glu Val Ala Leu Phe Arg Leu Val Glu Ser Trp Gly 
7130 7135 7140 

Val Arg Pro Asp Phe Leu Ala Gly His Ser He Gly Glu He Ala 
7145 7150 7155 

Ala Ala His Val Ala Gly Val Phe Ser Leu Asp Asp Ala Cys Ala 
7160 7165 7170 

Leu Val Glu Ala Arg Gly Arg Leu Met Gin Ala Leu Pro Thr Gly 
7175 7180 7185 

Gly Val Met He Ala Val Gin Ala Ser. Glu Ala Glu Val Leu Pro 
7190 7195 7200 
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Leu Leu Thr Glu Arg Val Ser lie Ala Ala lie Asn Gly Pro Gin 
7205 7210 7215 

Ser Val Val He Ala Gly Asp Glu Ala Asp Ala Val Ala Leu Val 
7220 7225 7230 

Glu Ser Phe Thr Gly Arg Lys Ser Lys Arg Leu Thr Val Ser His 
7235 7240 7245 

Ala Phe His Ser Pro His Met Asp Gly Met Leu Ala Asp Phe Arg 
7250 7255 7260 

Lys Val Ala Glu Gly Leu Ser Tyr Glu Ala Pro Arg He Pro Val 
7265 7270 7275 

Val Ser Asn Leu Thr Gly Ala Leu Val Thr Asp Glu Met Gly Ser 
7280 7285 7290 

Ala Asp. Phe Trp Val Arg His Val Arg Glu Ala Val Arg Phe Leu 
7295 7300 7305 

Asp Gly Thr Arg Thr Leu Glu Ala Leu Gly Val Thr Thr Tyr Val 
7310 7315 7320 

Glu Leu Gly Pro Asp Gly Val Leu Ser Ala Met Ala Gin Glu Cys 
7325 7330 7335 

Val Thr Gly Glu Asp Ser Val Phe Val Pro Val Leu Arg Ser Gly 
7340 7345 7350 

Arg Pro Glu Ala Glu Ser Val Thr Thr Ala Leu Ala Gin Val His 
7355 7360 7365 

Val Arg Gly He Ala Val Asp Trp Gin Ala Tyr Phe Ala Gly Thr 
7370 7375 7380 

Gly Ala Gin Arg Val Asp Leu Pro Thr Tyr Ala Phe Gin Arg Arg 
7385 7390 7395 

Arg Tyr Trp Leu Glu Glu Ala Pro Ala Thr Ala Ala Val Glu Pro 
7400 7405 7410 

Leu Thr Gly Ser Leu Gly Ala Val Asp Ala Gin Phe Trp Ala Ala 
7415 7420 7425 

Val Asp Asn Ala Asp Leu Ser Ala Leu Thr Ala Thr Leu Asp He 
7430 7435 7440 

Asp Val Asp Ala Asp Gin Pro Leu Ser Ala Leu Leu Pro Ala Leu 
7445 7450 7455 

Ser Ala Trp Arg Arg Gin Arg Gin Glu Gin Ser Val Val Asp Gly 
7460 7465 7470 

Trp Arg Tyr Thr Val Thr Trp Lys Pro Met Ala Asp Pro Ala Val 
7475 7480 7485 

Ala Arg Pro Thr Gly Thr Trp Leu Val Val Thr Pro • Ala Thr Ser 
7490 7495 7500 

Leu Val Asp Leu Pro Ala Val Ser Ala Ala Leu Ala Ala Gin Gly 
7505 7510 7515 
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Val Asp Val Arg Glu Val Ala Leu Glu Ala Ala Glu Leu Asp Arg 
7520 7525 7530 

Asp Gly Val Ala Gly Arg Met Arg Glu Ala Leu Ala Gly Asp Arg 
7535 7540 7545 

Ala Asp Gly Val Leu Ser Leu Leu Ala Leu Ala Glu His Pro His 
7550 7555 7560 

Pro Ala His Pro Ala Ala Pro Thr Gly Leu Leu Leu Thr Gly Thr 
75S5 7570 ' 7575 

Leu Val Gin Ala Leu Gly Asp Ala Gly Val Asp Ala Pro Leu Trp 
7580 7585 7590 

Cys Leu Thr Thr Gly Ala Val Ala Thr Ala Pro Ser Asp Leu lie 
7595 7600 7605 

Gly Ser Ala Ala Gin Ala Gin Val Trp Gly Leu Gly Arg Val Val 
7610 7615 7620 

Ala Leu Glu His Pro Glu Arg Trp Gly Gly Leu Val Asp Leu Pro 
7625 7630 7635 

Val Pro Ala Asp Glu Arg Ala Leu Asp Arg Leu Leu Ala Val Leu 
7640 7645 7650 

Ala Gly Ala Gly Asp Glu Asp Gin He Ala Val Arg Ser Ala Gly 
7655 7660 7665 

Leu Leu Ala Arg Arg He Gly His Ala Ala Pro Pro Ala Ala Gly 
7670 7675 7680 

Gin His Ala Asp Ser Gly Thr Ser Gly Ala Gly Ala Ala Ala Gly 
7685 7690 7695 

Ser Ala Trp Arg Pro Arg Gly Thr Val Leu Val Thr Gly Gly Thr 
7700 7705 7710 

Gly Ala Leu Gly Gly His Val Ala Arg Trp Leu Ala Ala His Gly 
7715 7720 7725 

Ala Glu His Leu Val Leu Leu Ser Arg Arg Gly Pro Gin Ala Pro 
7730 7735 7740 

Gly Ala Asp Ala Leu Val Ala Glu He Ala Ala Leu Gly Ala Gly 
7745 7750 7755 

Ala Thr Ala Val Ala Cys Asp Val Thr Asp Arg Thr Ala Val Ser 
7760 7765 7770 

Glu Leu Leu Ala Gly Leu Ala Asp Gly Thr Tyr Gly Pro Gly Leu 
7775 7780 7785 

Thr Ala Val Phe His Thr Ala Gly Ala Gly Gin Phe Ala Pro Leu 
7790 7795 7800 

Asp Gly Thr Gly Pro Gly Glu Val Ala Glu Val Val Ala Ala Lys 
7805 7810 7815 

Val Ala Gly Ala Ala His Leu Asp Glu Leu Leu Gly Asp Thr Glu 
7820 7825 7830 
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Leu Asp Ala Phe Val Leu Phe Ser Ser lie Ala Gly Val Trp Gly 
7835 7840 7845 

Ser Gly Gly Gin Ser Ala Tyr Ala Ala Ala Asn Ala His Leu Asp 
7850 7855 7860 

Ala Leu Ala Gin Gin Arg Arg Ala Arg Gly Leu Thr Ala Thr Ser 
7865 7870 7875 

Val Ala Trp Gly Pro Trp Gly Glu Gly Gly Leu Val Ala Asp Asp 
7880 7885 7890 

Glu Ala Ala Glu Gin Leu Arg Arg Arg Gly Leu Pro Val Met Ala 
7895 7900 7905 

Pro Glu Leu Ser lie Ala Ala Leu Gin Gin Ala Leu Asp Gly Asp 
7910 7915 7920 

Glu Thr Ala Val Thr Val Ala Asp Val Asp Trp Asp Leu Phe Val 
7925 7930 • 7935 

Pro Ala Phe Thr Ala Ala Arg Pro Arg Pro Leu lie Thr Asp Leu 
7940 7945 7950 

Pro Glu Val Arg Arg Ala Leu Ala Ala Glu Gin Asp Gly Ala Ala 
7955 ,7960 7965 

Thr Ala Ala Gly Glu Ala Ala Gly Leu Glu Ala Glu Leu Arg Gly 
7970 i 7975 7980 

Met Ser Gly Thr Glu Ala Glu Gly Val Val Leu Asn Leu Val Arg 
7985 7990 7995 

Thr Gin Val Ala Val Val Leu Gly His Gly Gly Ala Thr Ala Val 
8000 8005 8010 

Glu Ala Ala Arg Ala Phe Lys Glu Leu Gly Phe Asp Ser Leu Thr 
8015 8020 8025 

Ala Val Glu Leu Arg Asn Arg Leu Ser Thr Ala Thr Gly Leu Arg 
8030 8035 8040 

Leu Pro Ala Ser Leu Val Phe Asp Tyr Pro Thr Pro Ala Ala Leu 
8045 8050 . 8055 

Ala Ala His lie Arg Ala Glu Leu Leu Gly Glu Asp Thr Thr Pro 
8060 8065 8070 . 

Glu Leu Pro Ala Leu Ala Glu lie Asp Lys Leu Glu Phe Leu Leu 
8075 8080 8085 

Ser Ser Val Pro Glu Asp Thr Thr Glu Arg Ala Arg Val Thr Ala 
8090 8095 8100 

Arg Leu Glu Ser Leu Leu Ser Asn Trp Asn Arg Ala Glu Arg Ala 
8105 8110 8115 

Val He Gly Glu Asp Glu Glu He Ser He Glu Ser Ala Ser Ala 
8120 8125 8130 

Asp Asp Leu Phe Asp He He Asn Asn Glu Phe Gly Lys Ser 
8135 8140 8145 
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<211> 24444 
<212> DNA 

<213> Streptomyces aizunensis 



<400> 22 
atgttgaatg 


agtccgagga 


attcacgccc gaaatcaatg 


tcgcctccga 


agtcggtgga 


60 


acgcagggcg 


aaagtcctga 


aagcacgccg tcgtggcagc 


agcgcctgac 


cggcctcacc 


120 


gaggccgagc 


agcacaccgc 


actgctggag tgggtgtcct 


cgctggcatc 


cgccgcactg 


180 


cgcgacgcgg 


cccccgacac 


gctcgacccc caccgcccct tcctggatct 


gggcttcgac 


240 


tcgctcgccg 


ccgtcgacct 


gcacgccagg ctcgtcgcgg gaaccgggct 


gcggctgccg 


300 


gtcaccctgg 


ccttcgacca 


ccccaccccc gcgcacctcg 


cccgtcatct 


gcacgcggcg 


360 


atcctcggac 


tgaccggccc 


cgccgagacg cccgtcaccg cggcggtcgg 


cagcgacgaa 


420 


cccatcgcca 


tcgtcggcat 


cggctgccat ttcccgggcg 


gcgtacagtc 


ccccgaggcg 


480 


.ctgtggaacc 


tcgtcgagac 


cggcaccgac gccatttccg 


cattccccac 


cgggcgcggc 


540 


tgggatctcg 


acgcgctgta 


tgacccggat cccgaccggg 


cgggcaccag 


ttatgcccgc 


600 


gagggcggat 


tcctgcacga 


cgccgacgca ttcgacgcgg cattcttcgg 


gatatccccg 


660 


cgcgaagccc 


tcgccatgga 


tccgcagcag cgactccttc 


tcgaagcgtc 


ctgggaggca 


720 


ttcgaccgcg 


ccggggtaga 


ccccgccgca ttgcgcggcg gtcaggtcgg 


cgtattcgtc 


780 


ggcgccgaga 


cccaggaata 


cggcccccgg ctccaggacg 


ccaccgacgg 


attcgagggc 


840 


tacctcgtca 


ccggaaacgc 


ggccagcgtc gcctccggcc 


gtatcgccta 


caccttcggc 


900 


ttcgagggcc 


cgacggtcac 


cgtcgacacg gcctgctcct 


cctcactcgc 


cgccctccac 


960 


ctcgccgtcc 


aggcgctgcg 


caccggcgaa tgctccctcg 


cgctcgccgg 


tggcgtcgcg 


1020 


gtcatggcga 


gccccggctc 


gttcgtctcg ttcagccgcc 


agcgcggcct 


ggcccccgac 


1080 


ggccgctgca 


agccgttcgc 


ggccgccgcc gacggcacgg 


cgtggggcga 


gggcgtcggc 


1140 


atgctgctgg 


tcgaacggct 


ctccgacgcg cgcgccaagg 


gccaccggat 


cctcgcggtc 


1200 


gtccgcggct 


ccgccatcaa 


ccaggacggc gccagcaacg 


gcctcaccgc 


ccccagcggt 


1260 


'ccgtcccagc 


agcgcgtcat 


ccgccaggcc ctcgccaacg 


ccggcctgtc 


cgccgccgag 


1320 


gtcgacgtcg 


tcgaggcgca 


cggcaccggc acccggctcg 


gcgacccgat 


cgaggcccag 


1380 


gcgctcctcg 


ccacgtacgg 


ccaggagcac accgatgacc 


ggccgctgtg 


gctcggctcc 


1440 


ctgaagtcga 


acatcggcca 


cacgcaggcc gccgccggag tcgccggcat 


catcaagatg 


1500 


atcatggcga 


tgcggcacgg 


ggtactgccc cggaccctgc 


acgtcgacgc 


gccgaccccg 


1560 


cacgtcgact 


gggaggccgg 


agcggtcacc ttgctgaccg aagccgtgga 


gtggccggag 


1620 


tcggaccgcc 


cgcgccgtgc 


gggcgtgtcc tccttcggca 


tgagcggcac 


caacgcccac 


1680 
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gtcatcgtcg 


aagagccggc 


cgcccaggac 


cgcgagggcg 


cccccacctc 


cggcgcccaa 


1740 


gcccccgact 


ccagccaggg 


ccaggcacag 


ggcacctcca 


ccgcgccggt 


tctcctcccg 


1800 


tgggcgctct 


ccgccaagac 


ccccgaggcc 


ctccgcgccc 


aggcacgccg 


actcggcacc 


1860 


ctgatcgcgg 


cgcagccgca 


cgtcaccccc 


ctcgacatcg 


gccactccct 


cgcgaccacc 


1920 


cggggccgct 


tcgagcagcg 


cgccatcgtg 


ctcggcgacg 


accgcgaggc 


gttcctcgac 


1980 


gccctgcacg 


ccctcgccga 


gggcaacgac 


acgccctccg 


tggtccaggg 


cgccgccgca 


2040 


ccgggcaagc 


tcgccttcct 


cttcaccggc 


cagggcagcc 


agcgcctcgg 


catgggccgc 


2100 


gaactgtacg 


agacccaccc 


ggtgttcgcc 


gacgccctcg 


acgacgcctg 


ctggtacctg 


2160 


gacgaccaac 


tcgaactccc 


gctcctcgac 


gtgctgttcg 


ccgacgaggg 


cagccccgag 


2220 


gccgcacttc 


tgcaccagac 


cgcctacacg 


cagcccgcgc 


tgttcgcggt 


cgaggtggcg 


2280 


ctgttccgcc 


tggtcgacag 


ctggggcctg 


aagcccgact 


tcgtcgcggg 


ccactccatc 


2340 


ggcgagatcg 


cggccgcaca 


cgtggccgga 


gtgttctccc 


tggaggacgc 


ctgcatgctc 


2400 


gtcgccgcac 


gcggccgcct 


catgcaggcg 


ctgccggccg 


gtggcgtgat 


gatcgcgctg 


2460 


caagcgtccg 


aggacgaggt 


gctgccgctg 


ctcaccgacc 


gggtgagcat 


cgccgcgatc 


2520 


aacggcccgc 


aggccgtggt 


catcgccggt 


gacgaagacg 


cggcggccgc 


gatcgccgag 


2580 


accttccagg 


ccgcgggccg 


caagaccaag 


cggctgacgg 


tcagccacgc 


gttccactcg 


2640 


ccccacatgg 


acgccatgct 


ggaggaattc 


ctccgcgtcg 


cccaggtgct 


ggactacgcc 


2700 


aagcccaccc 


tccccgtcgt 


ctccctcctc 


accggcacca 


ccgcgacccc 


cgccgaactg 


2760 


gccacccccg 


catactgggt 


gcgccacgtc 


cgggacgccg 


tccgttacct 


cgacggcgta 


2820 


cgcaccctcc 


accagcgggg 


cgtacgcacc 


ttcctggaac 


tcgggccgga 


cgcggtgctc 


2880 


accgccatgg 


cacaggactg 


cgtcgacccg 


cagggcgccg 


ccttcgcccc 


cgcgctgcgc 


2940 


tccggccgcc 


cggaggcggc 


cactgtgctc 


aacgccgtcg 


cgcacgccca 


cgtccggggt 


3000 


gcggagacgg 


actgggccgc 


gttcttcgcc 


ggtacgggcg 


ctcagcgggt 


cgatctgccg 


3060 


acgtacgcct 


tccagcggca 


gcgctactgg 


atggactccc 


gcaccccggc 


cccggactcc 


3120 


gccgcgcagc 


gggcgcacgg 


cggcgccgat 


ccggtcgacc 


gtgtgttctg 


ggacgccgtc 


3180 


gagcacgagg 


acgtggccac 


gctcgccgcc 


gccctcgaac 


tcgacctcga 


cggcgaacag 


3240 


ccgctcagcg 


aggtcgttcc 


ggcactgtcc 


gcctggcgtc 


gccgccgccg 


cacccagtcg 


3300 


gaggtggacg 


gctggcgtta 


ccgggtgacg 


tggaagccgc 


tgactgaggt 


ctcgacgtct 


3360 


gggttgtccg 


gttcctgggt 


ggtgatctcg 


ccagctgggg 


gtgccgatga 


ctcggctgtg 


3420 


gtgagtgcgc 


tggttgggcg 


tggtgttgac 


gtccgtcggg 


ttgtggtcga 


ggcgggtgtg 


3480 


gaccgttcgg 


cgctggcfcgg 


gttgctggct 


gaggttggtt 


cgccttcggg 


tgtggtgtcg 


3540 


cttctcgggc 


tggatgagtc 


cggggggttg 


ttggggactg 


ttggtttggt 


gcaggcgttg 


3600 
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ggtgatgccg 


gggtgggggc 


gccgttgtgg 


tgcctgactc 


gtggtgcggt 


gtctgtgggg 


3660 


cgttcggatc 


ggcttgtgtc 


gccggttcag 


gcgcaggtgt 


ggggtttggg 


gcgggttgct 


3720 


gctctggagg 


ttccggagtg 


gtggggcggg 


ctcatcgatc 


tgcctgaggt 


gctggacgag 


3780 


cgggctgtgt 


cccgcttggt 


cggtgtactt 


gcgggttccg 


gtgaggatca 


ggtcgcggtt 


3840 


cgttcgtctg 


gtgtgttcgg 


tcgtcgtctg 


gtgcgtgcac 


cgcgggccga 


gggtgcttcg 


3900 


gcgtggtctc 


cgaccggcac 


ggttctcgtc 


accggtggta 


cgggtgtgct 


gggtggccgg 


3960 


gbggcgcgtt 


ggctggcggg 


ggcgggtgct 


gagcgtctgg 


tgctgaccag 


ccgtcgtggg 


4020 


ctggatgcgc 


cgggtgcggt 


tgagctggtg 


gaagagctga 


ccaccggctt 


tggggtggag 


4080 


gtttcggtcg 


tcgcgtgtga 


tgcggccgac 


cgtgacgccc 


tgcgtgccct 


gctgtccgct 


4140 


gaggccgggt 


ctctgaccgc 


tgtggtgcac 


acggccggtg 


ttctggacga 


cggcgtcctg 


4200 


gatgctctga 


ccccggaccg 


tatcgacagc 


gtcgtgcgtg 


cgaaagccgt 


ctcggctctc 


4260 


aacctgcatg 


agctgacggc 


cgagctgggt 


atcgagctgt 


ccgacttcgt 


cctcttctcc 


4320 


tccgtcacag 


gtacggtcgg 


cgcggccgga 


caggccaact 


acgccgctgc 


gaatgccttc 


4380 


ttggatgctc 


tggccgagca 


gcggcgcgcc 


gatggtctcg 


cggcgacgtc 


catcgcgtgg 


4440 


ggtccgtggg 


ccgagggagg 


catggccgcc 


gacgaggcga 


tggacgcacg 


gatgcgccgc 


4500 


gagggcatgc 


ccccgatggc 


gcccacatcc 


gcgatgagcg 


cactggagca 


ggccgttggt 


4560 


gcgggcgaga 


cggcgctgac 


cgttgccgac 


atcgactggg 


agcgtttctc 


ctccgtcatc 


4620 


gccgcagtcc 


gccccaaccc 


gctgatcggt 


gacttcgtcg 


tcggagcgga 


aggcacggcc 


4680 


gccgccagcg 


gccacggatc 


cgtggtcacc 


ggcgccgatg 


tcgccgccac 


c'gtctcgggc 


4740 


cggttggcgg 


gcctgaccca 


ggccgagcag 


gagcgggaac 


tgctcagcct 


ggtccgtctg 


4800 


cacgtggccg 


cggtactcgg 


gcacgacgga 


tcggacgcgg 


tcggtgccga 


acgggccttc 


4860 


aaggaactcg 


gcttcgactc 


cctgacctcc 


gtcgagctgc 


gcaaccgcct 


cggagccgcc 


4920 


accgatctcc 


ggctccccac 


cacgctcgtc 


tacgactacc 


ccacgtccgc 


cgctctcgcc 


4980 


gagtacctgc 


ggggcgaact 


ggccggcagc 


gcgcaggacg 


ccgggccgcc 


cctgcccgcc 


5040 


gtggtcggct 


ccgccgccga 


cgacgatccg 


atcgtgatcg 


tctcgatgag 


ctgccgcttc 


5100 


cccggtggcg 


tacggactcc 


ggaagacctg 


tggcagctcc 


tcgcggacgg 


cacggacacg 


5160 


gtcgccgcct 


tcccggccga 


ccgcggctgg 


gacctggacg 


gcctctacag 


cgccgacccg 


5220 


gagcgttcgg 


ggacctcgta 


cacgcgtgaa 


ggcgggttcc 


tctacgacgc 


cgccgacttc 




gacgcggact 


tcttcgggat 


ctcgccgcgc 


gaggccctcg 


ccatggaccc 


gcagcagcgc 


5340 


ctgctgctcg 


aaaccgcctg 


ggagaccttc 


gagcgcgccg 


ggatcgaccc 


ggcgtcgctg 


5400 


cggggcagcc 


aggccggtgt 


cttcgtcggc 


accaacggcc 


aggactacct 


ctcgctggtc 


5460 
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acgcgcgaag gcgacggact cgacggactc gaaggacatg tcggcaccgg caatgcggcc 5520 

agtgtcgtct ccggccggct ctcttacgtc ttcggtctcg aaggcccggc gatcacggtc 5580 

gacacggcct gctcgtcgtc gttggtcgcc ctgcacctgg ccgtgcaggc gctgcgccag 5640 

ggcgagtgca ccttggcgct cgccggtggt gtgacggtga tgtccactcc ggacgccttc 5700 

gtcgacttca gccgtcagcg tgggctcgcg gaggacggcc gtatcaaggc gttcgcgtcg 5760 

gccgcggacg gtacgggctg gggtgagggc gtcggcatgc tcctggtgga gcggctgtcc 5820 

gacgcccgta ggaacggtca cccggtcctg gcggtcgtgc ggggctcggc gatcaaccag 5880 

gacggcgcga gcaacggcct gaccgcgccg aacggtccgt cccagcagcg cgtcatccgc 5940 

caggcgctgg ccggtgcggg gctgtcggcc gccgacgtgg acgcggtgga ggcgcacggt 6000 

acgggcaccc ggctcggtga cccgatcgag gcgcaggcgc tgctcgccac gtacggccaa 6060 

ggccgcccgg cggaccggcc gttgtggctg ggctccgtga agtcgaacat cggtcacacg 6120 

caggccgccg cgggcgtggc gggcgtgatg aagatggtca tggcgatgcg gcacggtgtg 6180 

ctcccgcgca cgctgcacgt ggacgggccg accccgcacg tcgactggtc ggcgggcgac 6240 

gtcgccctgc tgaccgagca gcgggagtgg ccggcgaccg gccacccgcg gcgggcaggt 6300 

gtgtcctcgt tcggcctgag cggtacgaac gcccacacca tcatcgaaga agccccggcc 6360 

gacgacgacg ccgagcccac gaccggcgcg gggacggccc cgtccgttct gccgctgctc 6420 

atctctgcca agagcgacgc cggcctgcgc gcacagtcgg agcagctggc gacccatctg 6480 

gtcggaaacc cggacgtccc catcggggac atcgcctact ccctcacgac cggacgctcc 6540 

gggctggaga cgcgagcgat cctggtcggc gacgccgaca accgcacagg gctcgcggcc 6600 

gcgctgcgaa gcctcgctgc cggcgagcag gctccgggcc tggtccaggg cacggtgacc 6660 

gagggcgggc tggcgttcct gttcacgggg caggggagcc agcggctggg gatgggccgt 6720 

gagctgtacg agacgtatcc ggtgttcgcg gatgcgctcg acgcggtgtg cgcgcggatg 6780 

gatctcgaag tcccgctgag ggacgtgctg ttcggggcgt atgcgggtct gctggatgag 6840 

accgcgtata cgcagcctgc gttgttcgcg gttgaggtgg cgttgttccg gctggtggag 6900 

agctggggtc tgaggccgga cttcgtggcg ggtcattcga ttggtgagat cgctgctgcg 6960 

catgtggcgg gggttctgtc cctggatgac gcctgtgctc tggtggaggc gcgtgggcgg 7020 

ttgatgggtg cgctgcctgg tggtggcgtg atgatcgcgg tccaggcgcc tgaggctgaa 7080 

gtcctgccgc tgctgaccga gcgcgtgagc attgccgcga tcaatggtcc gcagtcggtc 7140 

gtgatcgcgg gtgacgaggc cgacgcggtg gcgatcgtgg agtcgttcac ggggcgtaag 7200 

tccaagcggc tcacggtcag ccacgcgttc cattcgccgc acatggacgg catgttggag 7260 

gacttccggg ccgtggcgga agggctgtcg tacgaggccc cgcgcatccc tgtggtttcc 7320 

aacctcaccg gggccctggt ctcggatgag atggggtcgg ctgagttctg ggtgcgtcat 7380 
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gtccgcgagg cggttcgctt cctggacggg atgcgtgttc tggaggccgc cggggttacg 7440 

acgtacgtcg agcttggccc ggggggtgtg ctgtcggcgc tggcgcagga gtgtgtcagt 7500 

ggggacggtg ctgctttcgt gccggtgctg cgttctggcc gtcccgaggc cgagaccgcg 7560 

gtcaccgcgb tggcccaggc acatgtgcgg ggtgtggacg tcgactgggc cgcgttcttc 7620 

tccgggaccg gcgtccagcg ggtcgacctg cccacctacg ccttccagag gcagcggttc 7680 

tggcccgcga tgacggcgga gagtgcgccg gtcggcggga cggtcgacgc ggtggacgcc 7740 

cacttctggg atgtcatcga gcaggaggac gtcgagtccc ttgctgagtt gctcggtctc 7800 

gacgacgcga gcgcgtgggg gagtgtggtc cccgcgctct cggcctggcg tcggcagggc 7860 

caacagcagg cccaggtcga cggatggcgc taccgggcga gctggaagcc ggtgacggct 7920 

gcggtgtcgt ccggcgtggt gagcgggaca tgggttgtcg ccgtacctgc cggatctgcg 7980 

ggggacgacg cgcgggtcga ggccgtgacc aacgggctgg ctgggcgtgg cgttgacgtc 8040 

cgtcgggttg tggtcgaggc gggtgtggac cgggccgcgc tggctgggtt gctggctggt 8100 

gagggatctc bcgctggtgt ggtgtcgctt ctcgggctgg atgagtccgg ggggctggcg 8160 

gctactgctg gtttggtgca ggcgttgggt gatgccgggg tgtcggcgcc gttgtggtgc 8220 

ctgacccgcg gggctgtttc cgtcggtcgt tcggatcggc ttgtgtcgcc ggttcaggcg 8280 

caggtgtggg gtctggggcg ggttgctgct ctggaggttc ccgagcgttg gggcgggctg 8340 

gttgaccttc cggaagtgct ggatgagcgg gctgtgtccc gcttgatcgg tgtacttgcg 8400 

ggttccggtg aggatcaggt tgcggttcgt tcgtctggtg tcttcggtcg tcgtctggtg 8460 

cgtgcaccgc gggccgaggg tgctgcgtcg tggactccga ccggcacggt tctcgtcacc 8520 

ggtggcacgg gtgtgctggg tggccgggtg gcgcgttggc tggcgggggc gggtgctgag 8580 

cgtctggtgc tgaccagccg tcgtgggctg gatgcgccgg gtacggctga actggtcgag 8640 

gagctgacca gctccggggt ggaggtgtcg gtcgtcgcgt gtgacgcggc cgaccgtgac 8700 

gccctgcgcg ccctgctctc ctctgaggcc gggtctctga ccgctgtgat ccacacggcc 8760 

ggtgtcctgg acgacggtgt cctggatgct ctgacgccgg accgtatcga tggtgtcgtg 8820 

cgtgcgaagg ccgtctcggc tctcaacctg cacgaactga cggccgagct gggcatcgag 8880 . 

ctgtccgcct tcgtcctgtt ctcgtccatg agcggcacgg tgggcacggc gggtcaggcc 8940 

aactacgcgg ctgccaatgc ctacctggat gctctggccg agcagcgccg ggcggacggt 9000 

ctcgcggcga cgtccatcgc ttggggtccg tgggcggagg gtggcatggc cgccgatgcg 9060 

gcgctcgaag cccgtatgcg ccgagacggg gtgcctccga tgcccgcgga tccggcgatc 9120 

cgcgctctcc ggcaggccgt tgcaggcgac gacgccgtgc ttaccgttgc cgatgtcgaa 9180 

tgggaccggt tcctcccggg cttcgtcgcc gcacggcaca gcgagctgtt cagcgagctg 9240 



cgtgacgtcc 


gtgatgcccg 


cgcggcacag 


gatcgggcgc 


aggccgccgt 


tgccgccgac 


9300 


cgtccggact 


ccctttccgg 


gcggctgtcc 


gcccaggcgc 


cggccgagca 


ggagcgagag 


9360 


ctgctggacc 


tggtccgtac 


gcaggtcgcc 


gccgtgctcg 


ggcacgccgg 


agtggaaaac 


9420 


gtgggcgcgg 


ggcgggcgtt- 


caaggagctt 


ggcttcgact 


cgctcatggc 


cgtcgagctg 


9480 


cgcaaccgca 


tcggctcggc 


caccgagctt 


cggctcccgg 


ccaccttgat 


ctacgaccac 


9540 


cccacgtccg 


ccgccctcgc 


ggagttcctg 


cggggtgagc 


tggtcggcac 


cgtgcgggtc 


9600 


gccgacaagg 


tgctgcccgc 


cgtggtctcc 


gccgacgagg 


atccgatcgc 


gatcgtctcg 


9660 


atgagctgcc 


gcttccccgg 


tggcgtacgg 


actccggaag 


acctgtggcg 


gctcctcgtg 


9720 


gacggcacgg 


acgccgtcgg 


cgcgttcccg 


gccgaccgcg 


gctgggacct 


ggacaggctc 


9780 


tacagccccg 


acccggacca 


gccgggcacc 


tcgtacaccc 


gcgaaggcgg 


gttcttcgac 


9840 


ggggccgcgg 


acttcgatcc 


cgggttcttc 


gggatctcgc 


cgcgcgaggc 


gctcgccatg 


9900 


gacccgcagc 


agcgactgct 


gctcgaaacc 


tcctgggagg 


cgatcgagcg 


ggcgggcatc 


9960 


gacccgtcgt 


cgctgcgcgg 


cagccaggcc 


ggtgtcttcg 


tcggcaccaa 


cggccaggac 


10020 


tacctctccc 


tcatcacccg 


tgaatcggag 


ggcctggaag 


gtcacttggg 


cacgggtaac 


10080 


gcgggcagcg 


tcatgtccgg 


ccgcgtctcc 


tacgtgctcg 


gcctggaggg 


tccggcggtc 


10140 


acggtcgaca 


cggcgtgctc 


gtcctcgctg 


gtcgccctgc 


actgggcgat 


ccaggccctg 


10200 


cgtcagggcg 


agtgcagcat 


ggctctggcc 


ggcggcgtga 


ccgtcatgtc 


gacgcccgag 


10260 


aacttcgtcg 


acttcagccg 


tcagcgcggg 


ctcgcggagg 


acgggcgcat 


caaggcgttc 


10320 


gcgtcggccg 


cggacggtac 


gggctggggt 


gagggtgtcg 


gcatgctcct 


ggtggagcgg 


10380 


ctgtcggatg 


cccggcgcaa 


cgggcatccg 


gttctggcgg 


tagtacgtgg 


ttcggctgtc 


10440 


aatcaggacg 


gtgcgagcaa 


tggtctgacg 


gctccgaatg 


gtccttcgca 


gcagcgggtg 


10500 


atccgtgcgg 


cgctggcgag 


tgcaggtctg 


tcggccgctg 


atgtggatgt 


ggtggaggcg 


10560 


cacggtacgg 


ggacgaagct 


gggtgacccg 


atcgaggcgc 


aggcgctgct 


ggcgacgtac 


10620 


gggcaggacc 


ggcccgcggg 


ccgtccgctg 


tggctgggtt 


ccatcaagtc 


gaacatcggt 


10680 


catacgcagg 


ccgccgccgg 


tgtcgcgggc 


atcatcaaga 


tggtcctcgc 


catgcagcac 


10740 


ggcgtgctgc 


cgcagacgct 


gcacgtcgac 


gagccgaccc 


cgcacgtcga 


ctggtcggcg 


10800 


ggcgaggtca 


ccctgctgac 


cgagcagacg 


gcctggccga 


cggtggaccg 


gccgaggcga 


10860 


gcgggagtgt 


cgtccttcgg 


catcagcggc 


accaacgccc 


acaccatcat 


cgaacaggcc 


10920 


ccggcggtcg 


agcagttggc 


ggacggtgac 


gcgactcccg 


ccactccggc 


cctcgcgctc 


10980 


ccgctgccgt 


acgtcctctc 


cgcgaagagc 


cccgaggccc 


tgcgcgccca 


ggcgtccgta 


11040 


ctgcgcacgc 


acctggaggc 


cacggaccac 


aacgggcccg 


gttccgacga 


cctggccttc 


11100 


tcgctcgcca 


cggcacgtgc 


gcacctcgaa 


caccgcgcag 


tcctgaccgc 


cgacgaccca 


11160 
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caggaattcc 


gggaggcact 


cgcacgcctc 


gccgacggtg atccctcacc 


gaggatcacc 


11220 


accggggcgg 


tgagcgacgg 


tcgtacggcg 


ttcctgttca cgggccaggg gagtcagcgg 


11280 


ctcgggatgg gccgtgagct 


gtacgaggcg 


tatccggtgt tcgcggacgc gcttgacgcg 


11340- 


gtctgcgcgc 


atgtggacgc 


gcacctcgaa 


gtgcccctga aggacgtcct 


gttcggggcg 


11400 


gatgcgggtc 


tgctggacca 


gacggcttac 


acgcagcccg cgttgttcgc 


ggtcgaggtg 


11460 


gcgttgttcc 


ggctggtgga 


gagctggggt 


gtgaagccgg acttcgtggc cggtcattcg 


11520 


atcggtgaga 


tcgcggccgc 


gcatgtggcg 


ggcgtcttct cgctccagga cgccagtgaa 


11580 


ctggtcttcg 


ctcgtgggcg 


gttgatgcag 


gcgctgccga ccggtggcgt 


gatgatcgcg 


11640 


gtccaggcgt 


cggaggacga 


ggtcctgccg 


ctgctgaccg accgggtgag 


cattgccgcg 


11700 


atcaacggcc 


cccagtcggt 


cgtcatcgcg 


ggcgacgagg ccgacgcggt ggcc'atcgcc 


11760 


gagtccttca 


cggaccgcaa 


gtccaagcgc 


ctcacggtga gccacgcgtt 


ccactcgccg 


11820 


cacatggacg 


gcatgctcga 


cgccttccgt 


gagatcgccg agggcctctc 


ctacgaacct 


11880 


tcgcgcatcc 


cggtcgtctc 


gaacctcacc 


ggcgctctcg tctccgatga gatgggctcg 


11940 


gccgagttct gggtgcggca 


cgtccgcgag 


gccgtccgtt tcctcgatgg catccgcacg 


12000 


ctggaagccg 


cgggcgtcac 


caagtacgtc 


gaactcggcc ccgacggcgt 


gctgtcggcg 


12060 


atggcccagg actgcgtgag 


tggcgagggc 


tccgtcttca tccccgtgct 


ccgcaaggcg 


12120 


cgccccgagg 


ccgagagcgt 


cacgaccgcc 


ctcgcctcgg cccacgtcca 


cggcatcccc 


12180 


gtcgactggc 


aggcgtactt 


cgccgggacc 


ggcgcccagc gcgtcgacct 


ccccacctac 


12240 


gccttccagc 


gccagcgcta 


ctggcccagc 


gctgccgcgt tcgtcaccgg cgatccgacg 


12300 


gcgatcgggc 


tcggggatgc 


cgggcacccg 


ttgctgggtg cggcggtggc 


gctcgccgac 


12360 


tccgagggcg 


tgctcttcac 


cggccgcctg 


tcgctcgaca cccacccctg 


gctcgccgac 


12420 


cacaccatcc 


tcggcagcgt 


cctgctgccg 


ggcacggcct tcgtcgacct 


ggcgatccgg 


12480 


gccggcgatc 


aggtcggatg 


cgatgtggtc 


gaggagctga ccctcgaagc 


gcccctcgtc 


12540 


gtcccccagc 


ggggcggtgt 


gcagctccag 


ctcgtcgtcg aggcgccgag 


cgggcccggg 


12600 


cagcggccgt 


tcagcgtgca 


ctcccggcgg 


caggacgcct acgcggagga 


gccgtggatg 


12660 


cggcacgcct 


ccggagtgct 


gacttccggc 


gtttcccgcc gcgaactgtc 


cgtggaaggc 


12720 


ggggagttcg 


aggcgctggc 


cgtctggccg 


ccgaccggag ccgtacccgt 


ggacgtacga 


12780 


ggtctgtacg 


aggagctcgc 


cgaggccggt 


gtggcctacg ggccgctgtt 


ccaggggctc 


12840 


aaggcggcgt 


ggcggcggga 


cggtgaactg 


ttcaccgagg tggcgctccc 


gggtgaagcc 


12900 


cggcgtgagg cggcacggtt 


cggtctgcac 


ccggctctgc tggacgccgg tctgcacgcc 


12960 


atcggccacg 


gcgagggacc 


ggaaccggca 


atgaccggcg cgctgttgcc cttctcctgg 


13020 



gcaggagtct 


cgctgtacgc 


ggcgggcgcc 


tcctcactca 


ggatgcggct 


gaccccgcac 


13080 


acacccgacg 


acgcccacac 


catggcgttg 


ctcgtggcgg 


atgagaccgg 


acgtccggtg 


13140 


gcggccgtgg 


agtcgctgat 


cctgcgtacc 


gcgtcggccg 


accaggtgcg 


cgcggccgac 


13200 


ggaggtcacc 


tcgactccct 


cttcaaggtg 


gagtggctgc 


ccgtggcggg 


cggagccacg 


13260 


ccgcacggcg 


actccaccgg 


acggcgatgg 


gccgtcctgg 


gccgcgacgg 


actcggcctg 


13320 


ccggccaccg 


gcgtgcaggg 


gcaggtggcc 


gagtacgacg 


atgcctccgc 


gctcggtgcg 


13380 


gcgctcgcgg 


ccggcgaacc 


ggtgccggac 


gccgtgttcg 


tccaccctgg 


ggctcttccg 


13440 


gggcaggaca 


cggacaccac 


ggcggcctcc 


gtacacgccg 


ccgtgacgga 


cgcgctgtcc 


13500 


ttcgtacagg 


aatggctggc 


ggacgagcgg 


ttcgccgcca 


cgcgcctggt 


gtggctgaca 


13560 


tccggcgcgg 


tggcggacga 


gcccggcgcg 


ggcgtccggg 


acctggcggg 


cagcgccgta 


13620 


cgcggcctgc 


tgcgctcggc 


gcagtccgag 


aaccccggcc 


agctgctgat 


gctcgacctc 


13680 


gaccaggacc 


cggcctcgct 


cgcggcgctg 


cccgccgcgc 


tggccgcggg 


tgagccggaa 


13740 


ctggcgatac 


gacgcggaga 


actccgtacc 


ccgcgcctga 


cgcgcgtccc 


ctcggcggac 


13800 


gccgcggcag 


agccgctcgg 


cacactcggc 


gacccgtccg 


gcacggtact 


cgtgaccgga 


13860 


gccaccggaa 


ccctgggcgg 


actcttcgcc 


cgccatctgg 


tgacggcgta 


cggggtgcgg 


13920 


cgactgctgc 


tcaccagccg 


tcgcggcccc 


gaggccgaag 


gtgcggccga 


actggtcgcc 


13980 


gaactggagc 


agttgggggc 


gcacgtcgaa 


ctcgtcgcct 


gcgacgccgc 


cgaccgctcc 


14040 


gcgctcgccg 


cgctcctcgg 


agccgtaccg 


tccgagcacc 


cgctgacggc 


cgtggtgcac 


14100 


acggcaggcg 


tactggacga 


cggcatcctc 


tcctcgctca 


cccccgagcg 


cgtggccgcc 


14160 


gtactgcgtc 


cgaaggtgga 


cgccgcctgg 


aacctgcacg 


agctgacgcg 


ggaactcggc 


14220 


ctctcggcgt 


tcgtgctctt 


ctcgggcgcc 


gccgccgcgt 


tcggcgcggc 


cgggcagggg 


14280 


aactacgccg 


ccgccaacag 


cttcctggaa 


gccctggcgg 


agcagcgccg 


cgccgaaggc 


14340 


ctgcccgcca 


cctcactcgc 


gtggggcctg 


tgggctccgc 


agacgggcgg 


catggcccag 


14400 


cagctggacg 


aggtcgacct 


gcggcgcatc 


gccagggacg 


gcgtcggcgg 


gctctccggt 


14460 


gacgagggcc 


tcggcctctt 


cgacaccgcg 


atgacggtcg 


acgcggcggt 


cctgctgccc 


14520 


atgcggctcg 


acctcgcggt 


ggcgcgggcg 


caggccgtct 


ccacgggcga 


gacaccggcg 


14580 


ctgctgcgcg 


ccctcatacg 


ggtgcccgcg 


cggcgcgcgg 


tcgagcagcg 


tacggcggcg 


14640 


gacggggcct 


cgcccctggc 


ggccaggctg 


tccgccctgc 


cggacgcgga 


acgcgaggac 


14700 


atgctgctgg 


acctggtgtg 


cgggcgggtg 


gccgaggtcc 


tcggccacac 


cgacgcccgc 


14760 


gcggtcgacg 


cggaccgcgc 


gttcaaggaa 


ctcggattcg 


actccctcac 


ggccgtcgag 


14820 


ctgcgcaacg 


tcctgaaggc 


cgcgaccggc 


ctcaggctct 


caccgaccct 


cgtcttcgac 


14880 


tatccgaccc 


cggtggcgct 


ggcccggcac 


ctgctcgccg 


agctggcggg 


aaccgccgat 


14940 
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gaccaggacg 


ccgtacgcgg 


ccggaaggca 


cccgcacggc 


ccgccacggc 


cgcggtcacc 


15000 


tccgtgaccg' 


gcgaagaccc 


gatcgtcatc 


gtcggcatgg 


gctgccgctt 


ccccggcggc 


15060 


gtacggtcgc 


cggaggacct 


gtggcagctc 


gtcgccaccg 


gcggcgacgg 


catcaccg'gc 


15120 


ttcccgtccg 


accgcggctg 


gaacgtcgag 


gcccfcctacc 


accccgaccc 


ggaccacgca 


15180 


ggcacctcgt 


acacccgcga 


aggcggcttc 


c tgcacgacg 


ccgccgactt 


cgatcccggg 


15240 


ttcttcggga 


tctcgccgcg 


cgaggccctc 


gccatggacc 


cgcagcagcg 


cctgctgctg 


15300 


gaaacctcgt 


gggaggcgt t 


cgagcgggcc 


ggaatcgacc 


cggcgacgct 


gcgcggaagc 


15360 


cgtacgggcg 


tcttcgccgg 


tgtcatgtac 


cacgactacg 


tgaccggcat 


cggcgacggc 


15420 


ggcagcgccg 


tcgaactgcc 


cgagggggtc 


gagggctacc 


tcggcaccgg 


caacgccggc 


15480 


agcatcgcct 


ccggccggat 


cgcctacacc 


ttcggcctcg 


aaggcccggc 


ggtcaccgtc 


15540 


gacacggcct 


gctcctcgtc 


gctcgtcgcc 


ctgcactggg 


cgatccaggc 


gc tgcgcagc 


15600 


ggcgagtgca 


cgatggcact 


ggccggcggt 


gtcgccgtca 


tggccacccc 


cgagaccttc 


15660 


gtcgacttca 


gccgccagcg 


cggcctctcg 


gccgacggtc 


gctgcaagtc 


cttcgccgcg 


15720 


gcggcggacg 


gtacgggctg 


ggccgaaggc 


gcgggcatgc 


tcctggtgga 


gcgcctctcc 


15780 


gacgccgaac 


gcaacgggca 


cccggtcctg 


gccgtggtcc 


gcggctcggc 


gatcaaccag 


15840 


gacggcgcga 


gcaacggcct 


gaccgcaccg 


aacggtccgt 


cccagcagcg 


cgtcatccgc 


15900 


gaggcgctgg 


ccagtgccga 


cctgtcggcc 


gccgacatcg 


acgcggtcga 


ggcccacggc 


15960 


acgggcaccc 


ggctcggcga 


cccgatcgag 


gcgcaggcac 


tcctggccac 


gtacggccgt 


16020 


gagcgcgagg 


cgggccgccc 


gctgtggctc 


ggctcgatca 


agtcgaacat 


cggtcacacg 


16080 


caggcggcgg 


ccggtgtcgc 


gggcatcatc 


aagatggtca 


tggcgatgcg 


gcacggcgta 


16140 


ctgccgcaga 


ccttgcacgt 


cgacgagccg 


tcaccgcagg 


tcgactggga 


ctacc crcrl" era cr 


16200 


gtctccctgc 


tgaccggggc 


gatgccctgg 


ccgcagacgg 


gccgtccgcg 


ccgtgcgggc 


16260 


gtgtcgtcat 


tcggcatcag 


cggcaccaac 


gcccacacga 


tcatcgagca 


gccgccgacc 


16320 


cgtgaggtga 


cgccgacggt 


tccggtggct 


ccggtggttc 


cgacggttcc 


gacggttccg 


16380 


gtggtgccgt 


gggtgctctc 


gggcaagggc 


gaggaggcgc 


tgcgagcgca 


ggcacgtcag 


16440 


ctccagtcgt 


acgtgctccg 


cgcaccggaa 


ctgcgtccgg 


tcgacatcgc 


cggctcgctg 


16500 


gcggtgggcc 


gggcgtcctt 


cgaggaccgc 


cr c cr cr c cr a i~ cr cr 


tcgccgccga 


ccacnRacfacf 
uuy^yayyyy 


16560 


cttctggccg 


cccttgcggc 


gctggcggac 


ggcggctcgg 


cgacgggggc 


tgtggagggt 


16620 


tccgcggtgg 


gcgggaagct 


ggcgttcctg 


ttcacggggc 


aggggagcca 


gcggctgggg 


16680 


atggggcgcg 


agctgtacga 


ggcgtatccg 


gtgttcgcgg 


aggcgttgga 


tgcggtgtgt 


16740 


gctcgtcttg 


aactgccttt 


gaaggatgtg 


ttgttcgggg 


cggatgcggg 


tetgetggat 


16800 



gagaccgcgt 


atacgcagcc 


tgcgttgttc 


gccgttgagg 


tggcgttgtt 


ccggctggtg 


16860 


gagagctggg 


gtctgaggcc 


ggacttcgtg 


gcgggtcatt 


cgattggtga 


gattgctgcc 


16920 


gcccatgtgg 


cgggggtgtt 


ctcgctggat 


gacgcctgtg 


ctctggtgga 


ggcgcgtggg 


16980 


cggttgatgg 


gtgcgctgcc 


tgcgggtggc 


gtgatgatcg 


cggtgcaggc 


gtcggaggac 


17040 


gaggtcctgc 


cgttgttgac 


cgaccgggtg 


agcattgccg 


cgatcaacgg 


tcctcggtcg 


17100 


gtggtgatcg 


cgggtgacga 


ggccgacgcg 


gtggcgatcg 


tggagtcgtt 


cacggggcgt 


17160 


aagtcgaagc 


ggcttacggt 


gagtcacgcg 


ttccattcgc 


cgcacatgga 


cggcatgttg 


17220 


gaggacttcc 


gggccgtggc 


ggagggcctg 


tcgtacgagg 


ccccgcgcat 


ccccgtcgtc 


17280 


tccaacctca 


ccggcactct 


cgtcaccgac 


gagatgggct 


cggctgagtt 


ctgggtgcgt 


17340 


catgtccgtg 


aggcggttcg 


cttcctggac 


ggtattcggg 


ctttggaggc 


tgctggggtt 


17400 


acgacgtatg 


tcgagcttgg 


ccctgggggt 


gtgctgtcgg 


cgctggcgca 


ggagtgtgtc 


17460 


agtggggacg 


gtgctgcttt 


cgtgccggtg 


ctgcgttctg 


gacgttccga 


ggccgagact 


17520 


gcggtgaccg 


cgttggccca 


ggcgcatgtg 


cggggtgtga 


acgtcgactg 


ggccgcattc 


17580 


ttcgccggga 


ccggcgctga 


gcgggtcgac 


ctgccgacgt 


acgccttcca 


gcggcagcgc 


17640 


tactggctgc 


acatcccccg 


cgtcgcgcag 


agcggggtcg 


ccgacgaggt 


ggacgcccgg 


17700 


ttctgggatg 


ccgtggagcg 


tgaggatctg 


gagtcgctcg 


cctccaccct 


ggaggtcgac 


17760 


gacgagagcg 


cgtggagcag 


cgtcttgcct 


gcgctgtcgg 


cgtggcgtcg 


ggagcggcgt 


17820 


gcccagtccg 


aggtggacgg 


ttggcgttac 


cgggtgtcgt 


ggaagccgct 


ggctgaggtc 


17880 


tcggcgtcgg 


ggttgtccgg 


ttcctgggtg 


gtgatctcgc 


ctgctgggag 


tgtggacgac 


17940 


tcggctgtgg 


tgagtgcgct 


ggttgggcgt 


ggtgctgagg 


tccgtcgggt 

■A. 


tgtggtcgag 


18000 


gcgggtgtgg 


accgttcggc 


gctggctggg 


ttgctggccg 


atgcgggttc 


tgccgcgggt 


18060 


gtggtgtcgc 


ttctcgggct 


ggatgagtct 


gaggggttgt 


tggggactgt 


tggtttggtg 


18120 


caggcgttgg 


gtgatgccgg 


ggtggaggcg 


ccgttgtggt 


gcctgactcg 


tggtgcggtc 


18180 


tccgtcggtc 


gttcggatcg 


gctggtgtcg 


ccggttcagg 


ctcaggtgtg 


gggtctgggg 


18240 


cgggttgccg 


ccctggaggt 


tccggagcgt 


tggggcgggc 


tggttgacct 


gccggaagtg 


18300 


ctggatgagc 


gggctgtggc 


ccgcttggtc 


ggtgtacttg 


cgggttccgg 


cgaagatcag 


18360 


gtcgcggttc 


gttcgtctgg 


tgtgttcggt 


cgtcgtctgg 


tgcgtgcacc 


gcgggccgag 


18420 


ggtgcttcgg 


cgtggacacc 


gaccggcact 


gttcttgtca 


ccggtggtac 


gggtgtgctg 


18480 


ggtggccggg 


tggcgcgttg 


gctggcgggg 


gcgggcgctg 


agcgtctggt 


gctgaccagt 


18540 


cgtcgtggtc 


cggatgctcc 


gggtgcggct 


gagctggtgg 


aggagctgac 


caccggcttc 


18600 


ggggtggagg 


tttcggtcgt 


cgcgtgtgac 


gcggccgacc 


gtgacgccct 


gcgcaccctg 


18660 


ctctccgccg 


aggccgggac 


tctgaccgct 


gtgatccaca 


cggccggtgt 


tctggacgac 


18720 
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ggcgtcctcg acgcgctcac cccggaccgt atcgacagcg ttctgcgtgc caaggctgtc 18780 

tcggcgttca acctgcacga gctgacggcc gagctgggga tcgagctgtc cgccttcgtg 18840 

ctgttctcgt cgatgagtgg cacggtgggt gcggccggtc aggccaacta cgccgctgcc 18900 

aacgcctacc tggatgctct ggccgagcag cggcgcgccg atggtctcgc ggcgacctcg 18960 

ctcgcttggg gtccgtgggc cgagggcggc atggccggcg acgacgcgat ggacgcacgg 19020 

atgcgccgcg aggggctgcc cccgatggcg ccggacgcgg cactgaccct gctgcgtcag 19080 

agcgtggggt ccgccgatgc ggcgctgatg gtggtcgacg tggagtggca gcggttcgcc 19140 

cctgccctga ccgtcgtgcg ccccagcaac ctcctcgccg agttgcccga ggctcgcccc 19200 

gccggaacgg attcccgtac gggtggcgca acgtcctccg agggggccgg ctcgttcgcc 19260 

gagcggttgg ccgccctggg tggggccgag caggacaagg agctgctgaa cctggtccgt 19320 

acgcatatcg ccgccgtact cggacatggc ggctcggagg ccgtgggtgc cgaacgggcc 19380 

ttcaaggaac tcggcttcga ctccctgacc gccgtcgagc tgcgcaacag gctcggtgcc 19440 

gcgaccggtg tacgtctccc ggccacgctg atcttcgact acccgaccgc cacggctctc 19500 

gccgcctacc- tgcggggcga gttgctcggt acgcaggtcg tggtgtccgg tccggtgtcc 19560 

aacggcgtcg tcgtggacga cgatccgatc gcgatcgtcg cgatgagctg ccgcttcccc 19620 

ggtggcgtac ggacgccgga agacctgtgg cggctgctgt cgaccggcgg tgacgccatc 19680 

ggtgagttcc ccgccgatcg cggctgggat ctgagtcggc tctacagccc cgaccccgac 19740 

aagcagggca ccttctatgc ccgcgcgggc ggtttcctct acgacgccgc cgacttcgac 19800 

gcggacttct tcgggatctc gccgcgcgag gccctcgcca tggaccccca gcagcgactg 19860 

ctcctggaga cgtcctggga ggccttcgag cgggcgggca tcgacccgtc gtcgctgcgc 19920 

ggcagccagg ccggtgtctt cgtcggcacc aacggccagg actacggagc gatgctccag 19980 

accatcccgg acggcatcga gggcttcctc ggtacgggca acgcggcgag cgtcgtctcc 20040 

ggccggctgt cctacgcctt cgggctcgaa ggtccggccg tcacggtgga caccgcctgc 20100 

tctgcctcgc tggtcgccct tcactgggcg gtccaggcgc tgcgcagcgg cgagtgctcg 20160 

ctcgcactgg ccggtggcgt gaccgtcatg tcctcgcccg gtgcctacat cgacttcagc 20220 

cgtcagcgtg ggctcgcgga ggacggtcgt atcaaggcat tcgcggcagc cgcggacggt 20280 

acgggctggg gcgagggcgt cggcatgctc ctcgtggagc ggctctccga cgcccgcagg 20340 

aacggtcacc cggtcctggc cctggtccgg ggctcggcca tcaaccagga cggcgcgagc 20400 

aacggcctga ccgcgccgaa cggcccctcg cagcagcgtg tgatccgcca ggccctggcc 20460 

aacgcgggct tgtccgccgc ggaggtggac gcggtcgagg cgcacggcac cggcacgagg 20520 

ctcggcgacc cgatcgaggt gcaggcactc ctggccacgt acggccgtga gcgcgaggcc 20580 
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gaccagcccc 


tgtggctcgg 


ctcgatcaag tcgaacatcg 


gccacacgca 


ggcggccgcc 


20640 


ggtgtcgcgg 


gagtcatcaa 


gatggtcctc gccatggagc 


acggggtgct 


gccgcagacc 


20700 


ctgcacgtgg 


acgagccgac 


tccgcacgtg gactggtcgg 


caggcgatgt 


cgccctgctg 


20760 


accgacgccg 


tggagtggcc 


cgagaccggt cgcccgcgtc 


gagcgggtgt 


gtcgtcgttc 


20820 


ggcttcagcg 


ggacgaacgc 


tcacacggtt ctggaacagg 


caccgaagcc 


cgaggagcct 


20880 


gaggagtctc 


agcagcctga 


ggagacgaac gcgcccgccc 


gaccgcatca 


gtccggagtc 


20940 


atgccgtgga 


cgctctcggc 


gaagagcgag gcggcgctgc 


gggtccaggc 


cgagcggctg 


21000 


cggacgcgca 


tcgcttccga 


cccgctgctc cagcccgtcg 


acgtggccta 


ctcactcgcg 


21060 


acatcgaggg 


ccgcccttga 


gcggcgcgcc gtggtcgtcg 


cgacggaacg 


tgacgagttc 


21120 


ctggccggac 


tcaaggcgct 


ggcctccggg cagcctgctc 


cgggcctggt 


gcagggcagg 


21180 


gtgaccgagg 


gcgggctggc 


gttcctgttc acggggcagg 


ggagccagcg 


actggggatg 


21240 


ggccgggagc 


tgtacgagac 


gtatcccgtc ttcgcggatg 


cgctcgacgc 


ggtgtgtgtg 


21300 


cgtcttgaac 


tgcccttgat 


ggatgtgctg ttcggaaccg 


agcgcgacgc 


gctggacgag 


21360 


accgggtaca 


cccagccggc 


tctcttcgcg gtcgaggtgg 


cgttgttccg 


gctggtggag 


21420 


tcgtggggtg 


tgaggccgga 


cttcctggcc gggcactcga 


tcggtgagat 


cgcggccgcg 


21480 


catgtggcgg 


gagtgttctc 


gctggatgac gcctgcgctc 


tggtggaggc 


gcgtgggcgg 


21540 


ttgatgcagg 


cgctgccgac 


cggcggcgtg atgatcgccg 


tccaggcgtc 


tgaggccgag 


21600 


gtcctgccgc 


tgctgaccga 


gcgcgtgagt atcgccgcga 


tcaatggtcc 


gcagtcggtc 


21660 


gtgatcgcgg 


gtgacgaagc 


cgatgcggtg gccctcgtgg 


agtccttcac 


gggccgcaag 


21720 


tccaagcggc 


tcacggtcag 


tcacgccttc cactcgccgc 


acatggacgg 


catgctcgcc 


21780 


gacttccgca 


aggfcggcgga 


ggggttgtcg tacgaggccc 


cgcgtatccc 


ggtcgtttcg 


21840 


aacctcacgg 


gggccctggt 


caccgacgag atgggctcgg 


ccgacttctg 


ggtgcggcac 


21900 


gtccgcgagg 


ccgtccgctt 


cctggacggc acccgcacgc 


tggaagccct 


gggcgtcacg 


21960 


acgtacgtcg 


aactcggccc 


cgacggggtc ctgtcggcga 


tggcccagga 


gtgtgtgacc 


22020 


ggcgaggact 


ccgtcttcgt 


gccggtcctg cgctcgggtc 


gtcccgaggc 


cgagagcgtc 


22080 


accacggccc 


tcgcccaggt 


acacgtccgc gggatcgccg 


tcgactggca 


ggcgtacttc 


22140 


gccgggaccg 


gcgcccagcg 


cgtcgacctc ccgacctacg 


ccttccagcg 


ccggcgctac 


22200 


tggttggaag 


aggctcccgc 


cacggcggcc gtcgagcccc 


tgaccggctc 


gctcggggcc 


22260 


gtggacgcgc 


agttctgggc 


ggccgtcgac aacgcggatc 


tctccgcgct 


caccgccacc 


22320 


ctggacatcg 


acgtcgacgc 


cgaccagcca ctgagcgccc 


tgctgcccgc 


actgtccgcc 


22380 


tggcggcggc 


agcgtcagga 


gcagtcggtc gtcgacggct 


ggcgctacac 


ggtcacatgg 


22440 


aagccgatgg 


ccgatccggc 


cgtcgcacgg ccgaccggga 


cctggctcgt 


cgtgaccccc 


22500 
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gccaccagcc ttgtcgacct gcccgcggtc tccgccgcgt tggcagcgca gggagtggac 22560 

gtacgggaag tcgccctgga ggcggccgag ttggatcgcg acggcgtggc gggccggatg 22620 

cgtgaggcgc tcgcgggcga ccgggccgac ggggtgctgt ccctgctggc gctcgccgaa 22680 

cacccgcacc cggcccatcc ggcggcgccc accgggctgc tcctgaccgg gacgctcgta 22740 

caggcactcg gtgacgccgg agtcgacgcc ccgctgtggt gcctcaccac cggcgccgtg 22800 

gcgaccgcac cctccgacct gatcgggagc gcggcgcagg cgcaggtctg gggcctcggc 22860 

cgggtcgtcg ccctggaaca ccccgagcgc tggggcgggc tcgtggacct gcccgtaccg 22920 

gcggacgagc gggcactcga ccggctgctc gccgtcctcg cgggcgccgg ggacgaggac 22980 

cagatcgccg tacggtccgc gggcctcctc gcccgccgca tcgggcacgc cgcgcctccc 23040 

gccgccgggc agcacgccga cagcgggaca tcgggcgccg gcgctgcggc cggctccgcc 23100 

tggcggccgc gcggcaccgt cctggtcacc ggaggcacgg gcgcgctcgg cgggcacgtc 23160 

gcccgctggc tcgcggcaca cggcgcggaa cacctggtgc tgctcagcag gaggggcccg 23220 

caggcgcccg gcgccgatgc cctggtcgcc gagatcgccg cgctgggtgc cggggccacg 23280 

gccgtcgcct gtgacgtgac cgaccggacc gccgtgtcgg agctgctcgc cgggctcgcc 23340 

gacggcacgt acggtcccgg cctcaccgcc gtcttccaca cggcgggcgc cgggcagttc 23400 

gcgccgctcg acgggaccgg ccccggcgag' gtcgccgagg tcgtcgccgc caaggtcgcg 23460 

ggcgccgccc acctcgacga gctgctcggg gacacggaac tggacgcctt cgtcctcttc 23520 

tcctccatcg ccggcgtctg gggcagcggc ggccagagcg cctacgcggc ggccaatgcc 23580 

cacctggacg ccctggccca gcagcgccgg gcccgcggac tgacggccac gtccgtggcc 23640 

tggggcccgt ggggcgaggg cggcctggtc gccgacgacg aagcggccga acaactgcgc 23700 

cgccgcggcc tgcccgtcat ggcgccggag ctgtcgatcg ccgccctcca gcaggcgctg 23760 

gacggggacg agacggcggt gacggtggcc gatgtcgact gggacctgtt cgtgccggcc 23820 

ttcaccgccg cccggccgcg tccgctgatc accgacctcc ccgaggtgcg ccgcgctctg 23880 

gcggcagagc aggacggagc cgccaccgcg gccggggaag cggccggcct cgaagccgag 23940 

ctgcggggga tgagcggaac cgaggcggag ggcgtcgtcc tgaacctggt ccgtacgcag 24000 

gtcgccgtcg ttctcggaca cgggggagcg acggcggtcg aggcggcccg cgccttcaag 24060 

gaactgggct tcgactcgct caccgcggtc gagctgcgca accgcctcag caccgccacc 24120 

ggactgcggc tgcccgcgag cctggtcttc gactacccga ccccggccgc actggccgcg 24180 

cacatccggg cggaactcct cggcgaggac accacgcccg aactgcccgc cctcgcggag 24240 

atcgacaagc tggaattcct cctctcgtcg gttcccgagg acaccaccga acgcgcccgc 24300 

gtcaccgcac ggctcgaatc gctcctgtcg aactggaaca gggcagaacg agcggtcatc 24360 
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ggagaggacg aagaaatatc catcgaatcg gcatccgccg acgacctctt cgacatcatc 24420 
aacaacgaat tcggaaaatc ctga 24444 



<210> 23 
<211> 3428 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 23 

Val Ala Ser Ala Asn Glu Glu Lys Leu Leu Glu Asn Leu Lys Trp Met 
15 10 15 

Thr Asn Glu Leu Arg Arg Ala Arg Arg Arg Leu His Glu Val Glu Ala 
20 25 30 

Asp Ala Gin Glu Pro He Ala He Val Ala Met Ser Cys Arg Phe Pro 
35 40 45 

Asn Gly Val Gly Ser Pro Glu Asp Leu Trp Arg Leu Val Asp Glu Gly 
50 55 60 

Gly Asp Ala He Thr Gly Phe Pro Ala Asp Arg Gly Trp Asp He Glu 
65 70 75 80 

Ser Leu Ala Asp Pro Asp Pro Asp Arg Lys Gly Thr Phe Tyr Asn Thr 
85 90 95 

Gly Gly Gly Phe Leu Asp Gly Ala Thr Ala Phe Asp Pro Gly Phe Phe 
100 105 110 

Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Gin 
115 120 125 

Leu Leu Glu Thr Ser Trp Glu Val Phe Glu Arg Ala Gly He Asp Pro 
130 135 140 

Ala Ala Val Arg Gly Ser Arg Thr Gly Val Tyr Val Gly Ala Gly Ala 
145 150 155 160 

Met Gly Tyr Gly Ala Asp Leu Lys Glu Ala Pro Glu Gly Leu Glu Gly 
165 170 175 

Leu Leu Leu Thr Gly Gly Ala Thr Ser Val Leu Ser Gly Arg Val Ser 
180 185 190 

Tyr Val Phe Gly Leu Glu Gly Pro Ala Ala Thr Val Asp Thr Ala Cys 
195 200 205 

Ser Ser Ser Leu Val Ala Leu His Leu Ala Thr Gin Ala Leu Arg Gin 
210 215 220 

Arg Glu Cys Ser Leu Ala Leu Val Gly Gly Val Cys Val Met Pro Ser 
225 230 235 240 

Pro Asp Val Phe Val Glu Phe Ser Arg Gin Arg Gly Leu Ser Pro Asp 
245 250 255 

Gly Arg Cys Lys Ser Phe Ala Ala Ser Ala Asp Gly Thr Gly Trp Ser 
260 . 265 270 
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Glu Gly Val Gly Val Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg 
275 280 285 



Asn Gly His Pro Val Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin 
290 295 300 



Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ala Gin Gin 
305 310 315 320 



Arg Val lie Arg Gin Ala Leu Glu Asn Ala Arg Leu Ser Ala Ala Glu 
325 330 335 



Val Asp Val Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro 
340 345 350 



lie Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Asp Arg Pro Glu 
355 360 365 



Gly Arg Pro Leu Arg Leu Gly Ser Leu Lys Ser Asn lie Gly His Thr 
370 375 380 



Gin Ala Ala Ala Gly Val Ala Gly He He Lys Met Val Met Ala Met 
385 390 395 400 



Arg His Gly Val Leu Pro Gin Thr Leu His Val Asp Glu Pro Thr Pro 
405 410 415 



Asn Val Asp Trp Thr Ala Gly Ala Val Ser Leu Leu Thr Glu Pro Met 
420 425 430 



Pro Trp Pro Glu Thr Gly Ala Pro Arg Arg Ala Ala Val Ser Ala Phe 
435 440 445 



Gly Val Ser Gly Thr Asn Ala His Thr He He Glu Gin Ala Pro Glu 
450 455 460 



Pro Asp Ala Glu Ser Val Ser Val Ser Gly Ser Ala Pro Ala Ala Ala 
465 470 475 480 



Pro Ala Val Pro Thr Pro Val Pro Thr Leu Val Pro Ala Val Leu Pro 
485 490 495 



Trp Thr Leu Ser Gly Arg Ser Thr Ala Ala Leu Arg Ala Gin Ala Ala 
500 505 510 



Arg Leu Leu Thr Thr Gin Gly Gin Asp Gly Ala Thr Glu Pro Gly Arg 
515 520 525 



Pro Leu Asp He Gly Tyr Ser Leu Ala Thr Thr Arg Ala Ala Leu Glu 
530 535 540 



His Arg Ala Val Leu Leu Gly Arg Thr Glu Asp Asp Phe Ala Ala Ala 
545 550 555 560 



Leu Ser Ala Leu Ala Glu Gly Ala Glu Ser Ala Gly Leu Val Gin Gly 
565 570 575 



Arg Val Thr Glu Gly Gly Leu Ala Phe Leu Phe Thr Gly Gin Gly Ser 
580 585 590 



Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Ala Tyr Pro Val Phe 
595 600 605 



WO 2004/065401 



PCT/CA2004/000068 



Ala Asp Ala Leu Asp Ala Val Cys Ala Arg Leu Glu Leu Pro Leu Lys 
610 615 620 

Asp Val Leu Phe Gly Ala Asp Ala Gly Leu Leu Asp Glu Thr Ala Tyr 
625 630 635 640 

Thr Gin Pro Ala Leu Phe Ala Val Glu Val Ala Leu Phe Arg Leu Val 
645 650 655 

Glu Ser Trp Gly Val Lys Pro Asp Phe Val Ala Gly His Ser lie Gly 
660 665 670 

Glu lie Ala Ala Ala His Val Ala Gly Val Phe Ser Leu Glu Asp Ala 
675 680 685 

Cys Ala Leu Val Ser Ala Arg Gly Arg Leu Met Gly Ala Leu Pro Ala 
690 695 700 

Gly Gly Val Met He Ala Val Gin Ala Ser Glu Ala Glu Val Leu Pro 
705 710 715 720 

Leu Leu Thr Asp Arg Val Ser He Ala Ala He Asn Gly Pro Gin Ser 
725 730 735 

Val Val He Ala Gly Asp Glu Ala Asp Ala Val Ala He Ala Gly Ser 
740 745 750 

Phe Ala Asp Arg Lys Ser Lys Arg Leu Thr Val Ser His Ala Phe His 
755 760 765 

Ser Pro His Met Asp Gly Met Leu Glu Asp Phe Arg Leu Val Ala Glu 
770 775 780 

Gly Leu Ser Tyr Glu Ala Pro Arg He Pro Val Val Ser Asn Leu Thr 
785 790 795 800 

Gly Ala Leu Val Ser Asp Glu Met Gly Ser Ala Glu Phe Trp Val Arg 
805 810 815 

His Val Arg Glu Ala Val Arg Phe Leu Asp Gly He Arg Thr Leu Glu 
820 825 830 

Ala Ala Gly Val Thr Lys Tyr Val Glu Leu Gly Pro Asp Gly Val Leu 
835 840 845 

Ser Ala Met Ala Gin Asp Cys Val Ser Gly Glu Gly Ser Val Phe He 
850 855 860 

Pro Val Leu Arg Lys Ala Arg Pro Glu Ala Glu Ser Val Thr Thr Ala 
865 870 875 880 

Leu Ala Thr Ala His Val His Gly He Pro Val Asp Trp Gin Ala Phe 
885 890 895 

Tyr Ala Gly Thr Gly Ala Gin Arg Val Asp Leu Pro Thr Tyr Ala Phe 
900 905 910 

Gin His Glu Arg Tyr Trp Leu Glu Pro Ala Thr Gly Gly Ala Gly Asp 
915 920 925 

Val Ser Gly Ala Gly Leu Asp Pro Ala Gly His Pro Leu Leu Gly Ala 
930 935 940 
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Ala Val Thr Leu Ala Gly Ser Asp Ser Val Leu Phe Thr Gly Arg Leu 
945 950 955 960 

Ser Leu Arg Thr Gin Pro Trp Leu Ala Asp His Thr Val Ser Gly Thr 
965 970 975 

Thr Val Leu Pro Gly Ala Ala Phe Val Glu Leu Ala Val Arg Ala Gly 
980 985 • 990 

Asp Gin Ala Gly Cys Glu Arg Val Glu Ala Leu Val Leu Asp Ala Pro 
995 1000 1005 

Leu Ala Leu Pro Ala Glu Gly Ala Val Arg Val Gin Val Leu Val 
1010 1015 • 1020 

Glu Ala Pro Asp Glu Gin Gly Arg Arg Pro Phe Thr Val Ser Ser 
1025 1030 1035 

Gin Pro Glu Thr Ala Pro Ala Asp Thr Pro Trp Gly Arg His Ala 
1040 1045 1050 

Arg Gly Val Leu Ala Pro Thr Ala Pro Ala Pro Ser Phe Asp Leu 
1055 1060 1065 

Ala Gin Trp Pro Pro Ala Gly Ala Glu Ala Val Asp lie Thr Asp 
1070 1075 1080 

Leu Tyr Ala Ser His Asp Thr Pro Gly Ala His Gly Pro Glu Arg 
1085 1090 1095 

Gly Gly Leu Phe Arg Ala Val Glu Ala Val Trp Arg Cys Asp Gly 
1100 1105 1110 

Asp Leu Phe Ala Glu Val Arg Leu Pro Glu Gly Gly Pro Asp Ala 
1115 1120 1125 

Gin Ala Phe Gly Leu His Pro Ala Leu Leu Asp Ala Ala Ala His 
1130 1135 1140 

Ala Ala Ser Val Leu Asp Glu Gin His Gly Thr Gly Ala Gly Leu 
1145 1150 1155 

Gly Thr Trp Ser Asp Val Thr Leu His Ala Val Gly Ala Gly Ala 
1160 1165 1170 

Leu Arg Val Arg lie Arg Ser Ala Leu Asp Gly Thr Val Gly Leu 
1175 1180 1185 

Asp Leu Ala Asp Asp Leu Gly Glu Pro Val Ala Thr Val Gly Gly 
1190 1195 1200 

Leu Thr Pro Arg Pro Phe Ala Gin Ala Gly Ser Gly Gly Gin Val 
1205 1210 1215 

Val Gin His Asp Ala Leu Phe Gin Leu Asp Trp Val Arg Leu Pro 
1220 1225 . 1230 

• Leu Ala Asp Arg Ser Ser Ala Pro Thr Gly Glu Trp Ala Val Leu 
1235 1240 ~ 1245 

Gly Ser Ala Asp Gly Phe Ala Asp Leu Glu Ala Leu Gly Ala Ala 
1250 1255 1260 
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Val Asp Ala Gly Ala Pro Val Pro Pro Tyr Val Val Val Pro Leu 
1265 ~ 1270 ' 1275 

Glu Arg Gin Ala Thr Gly Asn Gly Ser Asp Ala Leu His Glu Ala 
1280 1285 1290 

Val His Arg Ala Leu Ala Leu Val Arg Ser Trp Leu Asp Asp Gin 
1295 1300 1305 

Arg Phe Glu Thr Ser Arg Leu Val Val Leu Thr Arg Gly, Ala Val 
1310 1315 1320 

Ala Gly Pro Gly Glu Gly Val Glu Asp Leu Pro His Ala Ala Val 
1325 1330 1335 

Trp Gly Leu Val Arg Ser Ala Glu Thr Glu Asn Pro Gly Arg Phe 
1340 1345 1350 

Val Leu Ala Asp Val Asp Val Asp Leu Asp Ala Asp Leu Gly Ser 
1355 1360 1365 

Gly Val Gly Leu Ala Ala Val Leu Ala Ser Gly Glu Pro Glu Leu 
1370 1375 1380 

Leu Leu Arg Asp Gly Val Val i His Ala Pro Arg Leu Asn Arg Ala 
1385 1390 1395 

Arg Thr Ala Thr Ser Ser Asp Ala Pro Gly lie Asp Pro Ala Gly 
1400 1405 1410 

Thr Val Leu He Thr Gly Gly Ser Gly Thr Leu Ala Gly He Val 
1415 1420 1425 

Ala Arg His Leu Ala Thr Ala His Gly Val Arg Arg Leu Leu Leu 
1430 1435 1440 

Leu Ser Arg Arg Gly Ala Asp Ala Pro Gly Ala Gly Glu Leu Thr 
1445 1450 1455 

Ala Glu Leu Ala Gly Leu Gly Ala Gin Val Ser Trp Ala Ala Cys 
1460 1465 1470 

Asp Ala Gly Asp Arg Asp Ala Leu Ala Ala Val Leu Ala Ala Val 
1475 1480 1485 

Pro Ala Ala His Pro Leu Thr Ala Val Val His Thr Ala Gly Val 
1490 1495 1500 

Leu Asp Asp Gly Val He Gly Ser Leu Thr Pro Glu Arg Leu Asp 
1505 1510 1515 

Thr Val Leu Arg Pro Lys Ala Asp Ala Ala Leu His Leu His Glu 
1520 1525 1530 

Leu Thr Arg Asp Leu Pro Leu Thr Ala Phe Val Leu Phe Ser Ala 
1535 1540 1545 

He Ala Gly Thr Leu Gly Ser Ala Gly Gin Ala Asn Tyr Ala Ala 
1550 1555 1560 

Ala Asn Val Phe Leu Asp Ala Leu Ala Gin His Arg His Asp Gin 
1565 1570 1575 
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Asp Leu Pro Ala Thr Ser Leu Ala Trp Gly Leu Trp Ala Asp Ala 
1580 1585 1590 

Ser Gly Met Thr Gly Gly Leu Asp Glu Ala Gin Leu Arg Arg Met 
1595 1600 1605 

Glu Gin His Gly Met Gly Thr Leu Ser Ala Thr Asp Gly Met Ala 
1610 1615 1620 

Leu Phe Asp Ala Ala Leu Ala Ala Gly Arg Pro Val Leu Val Pro 
1625 1630 1635 

Ala Arg Leu His Leu Pro Gly Leu Arg Asn Ala Ala Gly Pro Gly 
1640 1645 1650 

Pro Val Ala Pro Val Phe Arg Ser Leu Leu Gly Ala Ser Gly Arg 
1655 1660 1665 

Arg Ala Ala Arg Thr Arg Thr Asp Gly Gly Thr Pro Leu Ala Glu 
1670 1675 1680 

Arg Leu Thr Arg Leu Ala Gly Pro Glu Gin Asp Arg Ala Leu Leu 
1685 1690 1695 

Asp Leu Val Arg Ala Gin Val Ala Ser Val Leu Gly His Ala Ser 
1700 1705 1710 

Ala Glu Gin Val Asp Pro Ala Arg Ala Phe Lys Asp Leu Gly Phe 
1715 1720 1725 

Asp Ser Leu Thr Ala Val Glu Leu Arg Asn Arg Leu Gly Ala Ala 
1730 1735 1740 

Thr Gly Leu Arg Leu Pro Thr Thr Leu Val Phe Asp His Pro Thr 
1745 1750 1755 

Pro Thr Ala Leu Val Arg His Leu Arg Thr Asp Leu Leu Gly Ala 
1760 1765 1770 

Ala Pro Asp Pro Gly Ala Asp Ala Pro Gly Leu Pro Ala Arg Val 
1775 1780 1785 

Gly Leu Ala Asp Asp Pro lie Ala lie Val Ala Met Ser Cys Arg 
1790 1795 1800 

Tyr Pro Gly Gly Val Arg Thr Pro Glu Glu Leu Trp Arg Leu Val 
1805 1810 1815 

Glu Thr Gly Gly Asp Ala He Ala Gly Leu Pro Gly Asn Arg Gly 
1820 1825 1830 

Trp Asp Thr Asp Ala Leu His Ala Asp Glu Asp Gly Arg Thr Phe 
1835 1840 1845 

Ala Gly Gly Phe Leu Tyr Asp Ala Asp Ser Phe Asp Ala Asp Phe 
1850 1855 I860 

Phe Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin 
1865 1870 1875 

Arg Leu Leu Leu Glu Thr Ser Trp Glu Ala He Glu Arg Ala Gly 
1880 1885 1890 
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He Asp Pro Ser Ser Leu Arg Gly Ser Arg Ala Gly ■ Val Phe Val 
1895 1900 1905 

Gly Ala Ala Tyr Ser Gly Tyr Asp Ala Gin Leu Glu Gin Ser Gly 
1910 1915 1920 

Val Asp Gly Val Leu Gly His Val Met Thr Gly Asn Ala Gly Ser 
1925 1930 1935 

Val Met Ser Gly Arg Val Ser Tyr Ala Leu Gly Leu Glu Gly Pro 
1940 1945 1950 

Ala Val Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu 
1955 1960 1965 

His Trp Ala He Gin Ala Leu Arg Asn Gly Glu Cys Ser Leu Ala 
1970 • 1975 1980 

Leu Ala Gly Gly Val Thr Val Met Ser Thr Pro Gly Thr Phe Ser 
1985 1990 1995 

Glu Phe Ser Gin Gin Gly Gly Leu Ser Pro Asp Gly Arg Cys Lys 
2000 2005 2010 

Ala Phe Ala Ser Ala Ala Asp Gly Thr Gly Trp Gly Glu Gly Val 
2015 2020 2025 

Gly Met Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly 
2030 2035 2040 

His Pro Val Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin Asp 
2045 2050 2055 

Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin 
2060 2065 2070 

Arg Val He Arg Ala Ala Leu Ala Ser Ala Gly Leu Ser Ala Ala 
2075 2080 2085 

Asp Val Asp Val Val Glu Ala His Gly Thr Gly Thr Lys Leu Gly 
2090 2095 2100 

Asp Pro He Glu Ala Gin Ala Leu Leu Ala Thr Tyr ' Gly Gin Asp 
2105 2110 2115 

Arg Pro Asp Gly Arg Pro Leu Trp Leu Gly Ser He Lys Ser Asn 
2120 2125 2130 

He Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly He He Lys 
2135 2140 2145 

Met Val Met Ala Met Arg His Gly Val Leu Pro Arg Thr Leu His 
2150 2155 2160 

Val Asp Glu Pro Thr Ser- His Val Asp Trp Ser Ala Gly Glu Val 
2165 2170 2175 

Ser Leu Leu Ser Glu Ser Ala Glu Trp Pro Leu Thr Glu Arg Pro 
2180 2185 2190 

Arg Arg Ala Gly Val Ser Ser Phe Gly He Ser Gly Thr Asn Ala 
2195 < 2200 2205 
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His Thr He He Glu Gin Ala Pro Glu Thr Gly Thr Glu Ala Glu 
2210 2215 2220 

Pro Ser Ala Glu Thr Leu Thr His Gly Thr Val Pro Tyr Val Leu 
2225 2230 ' 2235 

Ser Ala Lys Ser Ser Asp Ala Leu Arg Ala Gin Ala Arg Gin Leu 
2240 2245 2250 

Leu Ala Val Val Glu Ala Ala Glu Ser Pro Arg Val Ala Asp Leu 
2255 , 2260 2265 

Ala Tyr Ser Leu Ala Thr Ser Arg Ala Gly Leu Asp His Arg Ala 
2270 2275 2280 

Ala Leu Val Ala Asp Asp Arg Glu Asn Leu Thr Arg Ala Leu Ala 
2285 2290 2295 

Ala Leu Ala Ala Asp Glu Gin Val Pro Gly Leu Val Arg Gly Thr 
2300 2305 2310 

Ala Thr Gly Gly Gly Leu Ala Phe Leu Phe Thr Gly Gin Gly Ser 
2315 2320 2325 

Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Thr Tyr Pro Val 
2330 . 2335 2340 

Phe Ala Arg Ala Leu Asp Ala Val Asp Ala Arg Leu Glu Leu Pro 
2345 2350 2355 

Met Lys Glu Val Leu Phe Gly Ala Asp Ala Asp Leu Leu Asn Glu 
2360 2365 2370 

Thr Ala His Thr Gin Pro Ala Leu Phe Ala Val Glu Val Ala Leu 
2375 2380 2385 

Phe Arg Leu Leu Glu Ser Trp Gly Val Arg Pro Asp Val Leu Ala - 
2390 2395 2400 

Gly His Ser He Gly Glu He Ala Ala Ala His Val Ala Gly Val 
2405 2410 2415 

Phe Ser Leu Asp Asp Ala Cys Thr Leu Val Glu Ala Arg Gly Arg 
2420 2425 2430 

Leu Met Gin Ala Leu Pro Thr Gly Gly Val Met He Ala Val Gin 
2435 2440 2445 

Ala Ser Glu Asp Glu Val Leu Pro Leu Leu Thr Gly Gin Val Ser 
2450 2455 2460 

He Ala Ala He Asn Gly Pro Gin Ser Val Val He Ala Gly Asp 
2465 2470 2475 

Glu Ala Asp Ala Val Ala He Ala Glu Ser Phe Thr Asp Arg Lys 
2480 2485 2490 

Ser Lys Arg Leu Thr Val Ser His Ala Phe His Ser Pro His Met 
2495 2500 2505 

Asp Gly Met Leu Ala Asp Phe Arg Lys Val Ala Glu Gly Leu Val 
2510 2515 2520 
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Tyr Glu Asn Pro Arg lie Pro lie Val Ser Asn Leu Thr Gly Thr 
2525 2530 2535 

Leu Val Thr Asp Glu Met Ala Ser Ala Asp Phe Trp Val Arg His 
2540 2545 2550 

Val Arg Glu Ala Val Arg Phe Leu Asp Gly lie Arg Ala Leu Glu 
2555 2560 2565 

Ser Arg Gly Val Thr Thr Tyr He Glu Leu Gly Pro Asp Gly Val 
2570 2575 2580 

Leu Ser Ala Leu Ala Gin Asp Cys Leu Thr Ala Gly Thr Gly Thr 
2585 2590 2595 

Gly Thr Ala He Phe Ala Pro Val Leu Arg Ala Ala Arg Pro Glu 
2600 2605 . 2610 

Ala Glu Ser Val Thr Thr Ala Leu Ala Thr Ala His Val His Gly 
2615 2620 2625 

Thr Pro Val Asp Trp Arg Ala Tyr Phe Ala Gly Thr Gly Ala Arg 
2630 2635 2640 

Arg Ala Asp Leu Pro Thr Tyr Pro Phe Gin Gly Arg Arg Tyr Trp 
2645 2650 2655 

Pro Glu Ala Ala Ala Pro Ser Gly Ala Ala Ala Gly Leu Gly Asp 
2660 2665 2670 

Gin Ala Val Asp Ala Arg Phe Trp Asp Ala Val Glu Arg Ala Asp 
2675 2680 2685 

Leu Gly Ser Leu He Gly Gly Pro Glu He Asp Gly Asp Gin Pro 
2690 2695 2700 

Leu Ser Ser Val Leu Pro Ala Leu Ser Asp Trp Arg Arg Asn Gin 
2705 2710 2715 

Gin Ala Gin Ser Gin Ala Asp Ala Arg Leu Tyr Arg He Ala Trp 
2720 2725 2730 

Gin Pro Trp Ser Gly Ala Gly Arg Gly Thr Pro Ala Gly Thr Trp 
2735 2740 2745 

Leu Val Ala Val Pro Ala Pro Tyr Ala Asp Asp Pro Trp Val Arg 
2750' 2755 2760 

Ala Leu Thr Asp Arg Met Ala Glu Gly Gly Ala Glu Val Val Pro 
2765 2770 2775 

Leu Thr Leu Asp Val Ala Asp Ser Asp Pro Ala Ser Leu Arg Ala 
2780 2785 2790 

Arg Leu Asp Glu Arg Leu Arg Glu Ala Val Gly Asp Gly Pro Val 
2795 2800 2805 

Ala Gly Val Leu Ser Leu Leu Ala Leu Asp Glu Arg Pro His Pro 
2810 2815 2820 

Asp His Pro Ser Val Pro Val Gly Leu Ala Leu Thr Ser Ala Leu 
2825 2830 2835 
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Thr Ser Val Leu Thr Pro Val Leu Thr Glu Pro Asp Pro Glu Gly 
2840 2845 2850 

Gly Ala Ser Gly Gly He Glu Ala Pro Leu Trp Cys Val Thr Arg 
2855 2860 2865 

Asp Ala Val Ala Ala Ala Gly Gly Asp Glu Leu Gly Gly Ala Ala 
2870 2875 2880 

Gin Ala Gin Val Trp Gly Leu Gly Arg Val Val Ala Leu Glu His 
2885 2890 2895 

Pro Asp Arg Trp Gly Gly Leu Val Asp Leu Pro Ala Val Cys Asp 
2900 " " 2905 , 2910 

Asp Arg Val Leu Ser Arg Leu Met Ala Val Leu Ala Gly Ser Gly 
2915 2920 2925 

Asp Glu Asp Gin Val Ala Val Arg Thr Ser Gly Thr Leu Val Arg 
2930 2935 2940 

Arg Leu Leu Arg Ala Ala Pro Thr Ser Val Pro Ser Ala Pro Trp 
2945 2950 2955 

Thr Pro Arg Gly Thr Val Leu Val Thr Gly Gly Thr Gly Ala Leu 
2960 2965 2970 

Gly Arg His Val Ala Arg His Leu Ala Glu Arg Gly Ala Glu Arg 
2975 2980 2985 

Leu Val Leu Val Ser Arg Arg Gly Ala Asp Ala Pro Gly Ala Ala 
2990 2995 3000 

Glu Thr Glu Ala Glu Leu Ser Ala Phe Gly Ala Ala Val Thr Leu 
3005 3010 3015 

Val Ala Cys Asp Val Ala Asp Arg Asp Ala Leu Gly Thr Leu Val 
3020 3025 3030 

Ala Arg Leu Ala Ala Asp Gly Thr Pro Val Arg Ala Val Val His 
3035 3040 3045 

Ala Ala Gly Val Ser Gin Pro Pro Gly Thr Gly Thr Asp Leu Pro 
3050 3055 3060 

Gly Phe Ala Arg Val Val Ala Ala Lys Thr Ala Gly Ala Val His 
3065 3070 3075 

Leu Asp Ala Leu Phe Asp Ala Pro Asp Ser Leu Asp Ala Phe Val 
3080 3085 3090 

Leu Phe Ser Ser He Ala Gly Val Trp Gly Ser Gly Gly Gin Gly 
3095 3100 3105 

Ala Tyr Ser Ala Ala Asn Thr Phe Leu Asp Thr Leu Ala Glu Arg 
3110 3115 3120 

Arg Arg Ala Arg Gly Leu Ala Ala Thr Ala He Ala Trp Gly Pro 
3125 3130 3135 

Trp Ala Asp Gly Gly Met Ala Thr Glu Gly Asp Ala Glu Glu Gin 
3140 3145 3150 



WO 2004/065401 



PCT/CA2004/000068 



Leu Ser Arg Arg Gly Leu Pro Pro Met Asp Arg Ala Thr Asn Leu 
3155 3160 3165 

Leu Ala Leu Glu Arg Ala Val Ala Gly Arg Glu Ala Ala Leu Thr 
3170 3175 " " 3180 

Val Ala Asp Val Asp Trp Ala Arg Phe Ala Pro Val Phe Ala Ala 
3185 3190 3195 

Ala Arg Pro Arg Pro Leu lie Gly Asp Leu Pro Glu Val Arg Asp 
3200 3205 , 3210 

Ala Leu Arg Gly Asp Thr Pro Ala Gly Glu Gly Pro Ala Glu Thr 
3215 3220 3225 

Ala Ser Ser Ala Val Leu Arg Arg Leu Thr Glu Leu Thr Gly Ala 
3230 3235 3240 

Asp Arg Glu Thr Ala Leu Leu Asp Leu Val Arg Glu His Ala Ala 
3245 3250 3255 

Thr Ala Leu Gly His Thr Ser Ala Asp Ala Val Ala Ala Glu Arg 
3260 3265 3270 

Ala Phe Lys Asp Leu Gly Phe Asp Ser Leu Thr Ala Val Glu Leu 
3275 3280 3285 

Arg Asn Arg Leu Gly Ala Ala Cys Gly Leu Arg Leu Pro Ser Ser 
3290 3295 3300 

Leu Val Phe Asp Tyr Pro Asn Pro Gin Ala Leu Thr Arg His Leu 
3305 3310 3315 

Leu His Thr Leu Phe Pro Glu Gly Ala Gly Gly Pro Asp Val Pro 
3320 3325 3330 

Ala Leu Asp Thr Asp Pro Gin Glu Ala Glu Leu Arg Arg Thr Leu 
3335 3340 3345 

Ala Ala He Pro Leu Gly Arg He Arg Glu Ala Gly Leu Leu Asp 
3350 3355 3360 

Thr Leu Leu Arg Leu Ala Gly Pro Asp Thr Pro Ala Pro Ala Thr 
3365 3370 3375 

Ser Thr Ala Asp Glu Ser Glu Ser He Asp Thr Met Asp Leu Gin 
3380 3385 3390 

Asp Leu Leu Asp Leu Ala Leu Asp Gly Gly Gly Asp Pro Asp Gly 
3395 3400 3405 

Leu Asn Gly Leu Asp Ser Leu Asp Gly Pro- Ser Gly Asn Asp Asn 
- 3410 3415 3420 

Asp Ser Asn Arg Phe 
3425 



<210> 24 

<211> 10287 

<212> DNA 

<213> Streptomyces aizunensis 



<400> .24 
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gtggccagcg cgaacgaaga aaagcttctc gaaaacctga agtggatgac caatgagctg 60 

cggcgggccc gccgtcgcct ccatgaggtc gaggcggacg cccaggaacc gatcgcgatc 120 

gtcgcgatga gctgccggtt ccccaacggg gtgggatccc cggaggattt gtggcgcctg 180 

gtcgacgagg gcggcgacgc catcaccgga ttccccgccg accgcggctg ggacatcgag 240 

tcgctcgccg atccggaccc cgaccgcaag ggcaccttct acaacaccgg cggcggattc 300 

ctcgacgggg ccaccgcatt cgatcccgga tttttcggca tatcgccccg cgaagcgctc 3 60 

gccatggacc cgcagcagcg ccagctcctg gagacctcgt gggaggtatt cgagcgcgcg 420 

ggcatcgacc ccgcggccgt acgcggcagc cgcaccggcg tctacgtcgg cgcgggcgcg 480 

atggggtacg gagccgacct caaggaagcg ccggaagggc tggagggact gctgctgacc 540 

ggcggcgcca ccagcgtcct gtcgggacgg gtcagctacg tgttcggact ggagggcccc 600 

gccgccaccg tcgacacggc ctgctcctcc tcgctcgtcg ccctgcacct cgccacccag 660 

gccctgcgtc agcgcgagtg ctcgctcgcg ctggtcggcg gcgtgtgcgt gatgcccagc 720 

cccgatgtgt tcgtcgagtt cagccgccag cgcggcctgt cgcccgacgg ccgctgcaag 780 

tccttcgccg cgtccgccga cggcaccggc tggtccgaag gcgtcggtgt cctcctggtg 840 

gagcgcctct ccgacgcccg taggaatggt catccggtcc tcgcggtggt gcgtggctcg 900 

gccgtcaatc aggacggcgc cagcaacggc ctgaccgccc ccaacgggcc cgcccagcag 960 

cgcgtcatac gccaggccct ggagaacgcc cggctgtcgg cggccgaggt cgacgtcgtc 1020 

gaggcccacg gcacggggac cacgctcggc gaccccatcg aggcccaggc actcctcgcg 1080 

acctacgggc aggaccgccc cgagggccgc cccctgcgcc tggggtccct caagtccaac 1140 

atcggtcaca cgcaggccgc cgcgggtgtc gcgggcatca tcaagatggt catggcgatg 1200 

cggcacggcg tactgccgca gaccctccac gtcgacgagc cgaccccgaa cgtcgactgg 1260 

accgcgggcg ccgtttccct gctcaccgag ccgatgccct ggcccgagac cggcgcgccc 1320 

cgccgcgcgg ccgtctccgc gttcggcgtg agcggcacca acgcgcacac catcatcgaa 1380 

caggcccccg agccggacgc cgagtccgtg tccgtgtccg gctccgcgcc cgcggcggct 1440 

cccgccgtcc cgacccctgt cccgaccctc gtcccggcgg tcctgccctg gacactctcc 1500 

ggcaggagca ccgcggcgct gcgcgcccag gccgccagac ttctcaccac ccagggccag 1560 

gacggtgcga ccgaacccgg gcgtcccctc gacatcggct actcactggc caccacccgc 1620 

gcagcccttg agcaccgcgc ggtgctcctc gggcgtacgg aggacgactt tgccgccgcc 1680 

ctctcggcgc tcgccgaggg tgcggagtcc gcaggcctgg tacagggcag ggtgaccgag 1740 

ggcgggctgg cgttcctgtt cacggggcag gggagtcagc ggctggggat gggccgtgag 1800 

ctgtatgagg cgtatccggt gttcgcggat gcgctggatg cggtgtgtgc ccgtcttgaa 1860 

ctgcctttga aggatgttct gttcggggcg gatgcgggtc tgctggacga gaccgcgtac 1920 
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acgcagccgg cgttgttcgc 
gtgaagccgg acttcgtggc 
ggggtgttct cgctggagga 
gcgctgcctg cgggtggcgt 
ctgctgaccg accgggtgag 
ggtgacgagg ccgacgcggt 
cttacggtca gtcacgcctt 
ctcgtggcgg agggcctgtc 
ggtgctctcg tctccgatga 
gccgtccgtt tccttgacgg 
gaactcggcc ccgacggcgt 
tccgtcttca tccccgtgct 
ctcgccacgg cccacgtcca 
ggcgcccagc gcgtcgacct 
cccgccaccg gcggagccgg 
ctgctcggcg cggccgtcac 
tcgctccgca cgcagccctg 
ggcgccgcat tcgtcgaact 
gaggcgttgg tgctcgatgc 
gtgctcgtcg aggcgcccga 
gagaccgcgc cggccgacac 
gcccccgcac cgtcgttcga 
atcacggacc tctacgcgtc 
ctgttccgtg ccgtggaggc 
ctgcccgagg gcggcccgga 
gccgcgcacg cggcctcggt 
tggfcccgatg tgactctgca 
gccctcgacg gcactgtggg 
gtgggcgggt tgactccgcg 
catgacgcgc tgttccagct 
cccaccgggg agtgggccgt 



cgttgaggtg 


gcgctgttcc 


ggttggtgga 


gagctggggt 


1980 


cgggcattcg 


atcggtgaga 


tcgcggccgc 


ccatgtggcg 


2040 


tgcgtgcgcg 


ctggtgtcgg 


ctcgtgggcg 


gttgatgggc 


2100 


gatgatcgcg 


gtccaggcgt 


cggaggccga 


ggtcctgccg. 


2160 


cattgccgcg 


atcaatggtc 


cccagtcggt 


cgtgatcgcg 


2220 


ggcgatcgca 


gggtccttcg 


ccgaccgcaa 


gtccaagcgg 


2280 


ccactcgccg 


cacatggacg 


gcatgttgga 


ggacttccgg 


2340 


gtacgaggcc 


ccgcgcatcc 


cggtcgtctc 


gaatctcacc 


2400 


gatgggctcg 


gctgagttct 


gggtgcggca 


cgtccgcgag 


2460 


catccggacg 


ctggaagccg 


ctggcgtgac 


caagtacgtc 


2520 


gctgtcggcg 


atggcccagg 


actgcgtgag 


tggcgagggc 


2580 


ccgcaaggca 


cgccccgagg 


ccgagagcgt 


caccaccgcc 


2640 


cggcatcccc 


gtcgactggc 


aggcgttcta 


cgccggaacc 


2700 


ccccacctac 


gccttccagc 


acgagcgtta 


ctggctggag 


2760 


tgatgtgagc 


ggagccgggc 


tcgacccggc 


cgggcatccc 


2820 


cctggccggc 


tcggacagtg 


tgctgttcac 


cggtcggctc 


2880 


gctcgccgac 


cacaccgtgt 


ccggtaccac 


cgtgctgccg 


2940 


cgccgtgcgt 


gccggtgacc 


aggcaggctg 


cgagcgggtc 


3000 


gccgctcgcc 


ctgcccgcgg 


agggcgccgt 


acgcgtccag 


3060 


cgagcagggc 


cgccgtccct 


tcaccgtttc 


ctcccagccg 


3120 


cccctggggg 


cggcacgccc 


ggggcgtgct 


cgcgcccacg 


3180 


tctggcgcag 


tggccgcccg 


ccggggccga 


ggccgtggac 


3240 


ccacgacacc 


cctggcgcgc 


acgggcccga 


gcgcggtggc 


3300 


cgtctggcgc 


tgtgacggtg 


acctcttcgc 


cgaggtgcgt 


3360 


cgcacaggcc 


ttcggcctgc 


acccggcgct 


gctcgacgcc 


3420 


actggacgag 


cagcacggaa 


cgggggcagg 


gctgggcacg 


3480 


cgccgtgggc 


gccggcgccc 


tgcgcgtacg 


gatacggtcg 


3540 


cctggacctc 


gcggacgacc 


tgggtgaacc 


ggtggcgacc 




acccttcgcg 


caagcgggtt 


caggtggaca 


ggttgtccag 


3660 


cgactgggtg 


cggctgccgc 


tcgccgaccg 


ctcgtccgct 


3720 


actcggctct 


gccgacgggt 


tcgcggacct 


ggaggcgctg 


3780 



ggcgcagcgg 


tcgacgcggg 


tgctcccgta 


ccgccgtacg 


tcgtcgtccc 


cttggagcgg 


3840 


caggccaccg 


gcaacgggtc 


ggacgccctg 


cacgaggccg 


tgcaccgggc 


gctcgccctg 


3900 


gtgcggtcct 


ggctggacga 


ccagcgcttc 


gagacctcgc 


gcctcgtggt 


cctgacccga 


.3960 


ggcgcggtcg 


ccgggcccgg 


cgaaggcgtc 


gaggacctgc 


cgcatgccgc 


ggtgtggggc 


4020 


ctggtgcgtt 


cggcggagac 


ggagaacccc 


ggccgtttcg 


ttctcgccga 


cgtagacgta 


4080 


gacctcgacg 


cggacttggg 


ctcaggcgtg 


ggcctcgccg 


ccgtactcgc 


ctccggtgag 


4140 


ccggagttgc 


tgctgcggga 


cggagtcgta 


cacgcccccc 


ggctgaaccg 


ggcccgtacc 


4200 


gccacctcgt 


ccgacgcccc 


cggcatcgat 


ccggccggaa 


ccgtcctgat 


caccggtggg 


4260 


tccggcacgc 


tcgccggtat 


cgtcgcccgg 


cacctggcca 


ccgcccacgg 


tgtgcggcgt 


4320 


ctgctgctgc 


tgagccgcag 


gggcgccgat 


gcccccggtg 


ccggtgaact 


gaccgctgag 


4380 


ctggccgggt 


tgggcgcgca 


ggtctcgtgg 


gcggcgtgtg 


acgcgggtga 


ccgcgacgcg 


4440 


ctcgcggccg 


tactggccgc 


cgttcccgca 


gcgcacccgc 


tcaccgcggt 


cgtccacacg 


4500 


gccggtgtcc 


tcgacgacgg 


cgtgatcggt 


tcgctcaccc 


cggaacgtct 


cgacacggtc 


4560 


cttcgcccga 


aggccgatgc 


cgctctccac 


ctgcacgaac 


tgacccgcga 


cctgcccctg 


4620 


accgccttcg 


tcctcttctc 


cgcgatcgcc 


ggaaccctcg 


gcagtgcggg 


tcaggccaac 


4680 


tacgcggccg 


ccaacgtctt 


cctggacgct 


ctggcccagc 


accgccatga 


ccaggacctg 


4740 


ccggccacct 


cgctcgcctg 


gggcctgtgg 


gccgatgcca 


gcgggatgac 


cggcggcctc 


4800 


gacgaggccc 


agctgcggcg 


catggagcag 


cacggcatgg 


gcacgctctc 


cgccaccgac 


4860 


ggcatggcgc 


tgttcgacgc 


cgccctcgcc 


gccggccggc 


cggtcctcgt 


cccggcccgt 


4920 


ctgcacctcc 


ccggcctgcg 


caatgccgcc 


gggccgggcc 


cggtggctcc 


ggtgttccgg 


4980 


tcgctc'ctgg 


gtgcctcggg 


ccgccgggcc 


gcgcggaccc 


gtaccgacgg 


cggcaccccg 


5040 


ctcgccgagc 


ggctgacccg 


cctcgccggt 


cccgaacagg 


accgggcgct 


gctcgatctc 


5100 


gtacgggcac 


aggtcgcatc 


cgtactcggc 


cacgcctcgg 


ccgaacaggt 


ggaccccgca 


5160 


cgcgcgttca 


aggatctggg 


cttcgactcc 


ctgaccgccg 


tcgagctgcg 


caaccggctg 


5220 


ggcgccgcca 


ccggactccg 


gctgccgacc 


acgctcgtct 


tcgatcatcc 


gacgcccacc 


5280 


gcgctcgtcc 


ggcacttgcg 


tacggacctt 


ctcggcgccg 


cgccggaccc 


cggagccgac 


5340 


gccccgggcc 


tgcccgcgcg 


cgtcggcctc 


gccgacgacc 


cgatcgccat 


cgtggccatg 


5400 


agctgccgct 


accccggcgg 


tgtccgcacc 


cccgaggagc 


tgtggcggct 


cgtcgagacc 


5460 


ggtggcgacg 


cgatcgccgg 


actcccgggc 


aaccgggggt 


gggacaccga 


cgcgttgcac 


5520 


gccgacgagg 


acggccggac 


cttcgcgggc 


ggcttcctgt 


acgacgccga 


ctcgttcgac 


5580 


gcggacttct 


tcggcatctc 


gccgcgcgag 


gcgctcgcca 


tggacccgca 


gcagcgactg 


5640 


ctgctcgaaa 


cctcctggga 


ggcgatcgag 


cgcaccaaga 


tcgacccgtc 


gtcgctgcgc 


5700 
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ggcagccggg ccggtgtctt cgtcggcgcc gcctacagcg gctacgacgc gcaattggag 5760 

cagtccggag tggacggtgt cctcggccat gtgatgaccg gcaatgcggg cagtgtcatg 5820 

tccggccgtg tgtcctacgc gctgggcctg gagggtccgg cggtcacggt cgacacggcg 5880 

tgctcgtcct cgctggtcgc cctgcactgg gcgatccagg ccctgcgcaa cggcgaatgc 5940 

tcgctggcgc tcgccggtgg tgtgacggtg atgtcgaccc cgggcacctt cagcgagttc 6000 

agccagcagg gcggcctgtc accggacggc cggtgcaagg cgttcgcgtc ggccgcggac 6060 

ggtacgggct ggggtgaggg tgtcgggatg ctgctggtgg agcggctgtc cgatgcccgt 6120 

aggaatgggc atccggttct ggcggtggtg cgtggttcgg ctgtcaatca ggacggtgcg 6180 

agcaatggtc tgacggctcc gaatggtcct tcgcagcagc gggtgatccg tgcggcgttg 6240 

gcgagtgcgg gtctgtcggc cgctgatgtg gatgtggtgg aggcgcacgg tacggggacg 6300 

aagctgggtg acccgatcga ggcgcaggcg ctgctggcga cgtacgggca ggaccggccc 6360 

gatggccgtc cgctgtggtt gggttccatc aagtccaaca tcggtcacac gcaggccgcc 6420 

gccggtgtcg cgggcatcat caagatggtc atggcgatgc ggcacggggt gctgccccgg 6480 

accctgcacg tcgacgagcc gacctcgcat gtggactggt cggcgggcga ggtgtccctg 6540 

ctgtcggagt cggccgaatg gccgctcacc gagcggcccc ggcgagccgg agtgtcgtcc 6600 

ttcggcatca gcggcaccaa cgcccacacc atcatcgagc aggcgccgga gaccgggacc 6660 

gaggcggagc cgtcggcgga gaccctcacg cacgggaccg tgccctacgt cctctccgcc 6720 

aagagctccg acgctctccg cgcccaagcg cggcagctgc ttgccgtggt ggaagccgcc 6780 

gagagccccc gagtcgccga tctggcctac tcgttggcca ccagtcgggc cggtctcgat 6840 

caccgcgcgg cgctcgtcgc cgacgaccgg gagaacctga cgcgggcgct cgcggccctg 6900 

gcggcggacg agcaggtgcc cggcctggtg cggggcacgg ccaccggtgg cggcctcgcc 6960 

ttcctgttca cggggcaggg gagtcagcgg ctggggatgg gccgggagct gtacgagacg 7020 

tatcccgtct tcgcgcgggc tctcgacgcg gtggacgcac gcctggaact gcccatgaag 7080 

gaggtgctgt tcggcgcgga cgcggatctg ctgaacgaga ccgcccacac gcagccggct 7140 

ctcfctcgccg tcgaggtggc gctgttccgt ctgctggagt cgtggggcgt gcggcccgac 7200 

gtcctggccg ggcactcgat cggtgagatc gccgcggccc atgtggccgg ggtgttctcc 7260 

ctggacgatg cgtgcacgct ggtcgaggct cgcggtcggc tcatgcaggc gctgccgacc 7320 

ggcggcgtga tgatcgccgt ccaggcgtcg gaggacgaag tcctgccgct gctgaccggc 7380 

caggtgagca ttgccgcgat caacggcccc cagtcggtcg tcatcgcggg cgacgaggcc 7440 

gacgcggtcg cgatcgccga gtccttcacc gaccgcaagt ccaagcggct caccgtcagc 7500 

cacgccttcc actcgcccca catggacggc atgctcgccg acttccgcaa ggtcgccgag 7560 
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ggcctcgtct acgagaaccc gcgcatcccc atcgtctcga acctcaccgg cactctcgtc 7620 

accgacgaga tggcttcggc cgacttctgg gtccgccacg tccgcgaggc cgtccgtttc 7680 

ctcgacggca tccgcgcgct ggagagccgc ggggtcacca cctacatcga actcggcccc 7740 

gacggggtcc tctccgccct cgcccaggac tgcctcaccg ccgggaccgg gaccgggacc 7800 

gcgatcttcg ctcccgtact ccgggcggcc cgtcccgagg ccgagagcgt caccaccgcc 7860 

ctcgccacgg cacacgtcca cggcaccccc gtcgactggc gggcgtactt cgccgggacc 7920 

ggtgcccggc gcgccgacct ccccacctac cccttccagg gcaggcgcta ctggcccgaa 7980 

gccgccgccc cgagcggtgc ggcggccgga ctcggggacc aggcggtcga cgcgcgcttc 8040 

tgggacgcgg tcgagcgggc ggacctgggc tccctgatcg gtgggccgga gatcgacggg 8100 

gaccagccgc tcagctccgt actgcccgcc ctctccgact ggcggcgcaa ccagcaggcg 8160 

cagtcgcagg cggacgcccg gctctaccgc atcgcgtggc agccgtggtc cggggccggc 8220 

cggggcacac ccgcgggtac ctggctggtg gccgtgccgg cgccgtacgc ggacgatccg 8280 

tgggtccgtg cgctgaccga ccgcatggcc gagggtggcg cggaggtcgt accgctcacg 8340 

ctcgatgtcg ccgacagcga cccggcgtcg ctgcgcgccc ggctggacga gcggctgcgc 8400 

gaggcggtgg gcgacggccc ggtggccggt gtcctgtccc tgctcgcgct ggacgagcgg 8460 

ccccaccccg accacccgag cgtgcccgta ggactggccc tcaccagcgc cctcacctcc 8520 

gtgctcaccc cggtgctcac ggaaccggac ccggaaggcg gggcgagcgg aggcatcgaa 8580 

gcaccgctgt ggtgtgtcac gcgtgacgcc gtcgcggcag ccggtggtga cgaactcggc 8640 

ggcgccgccc aggcgcaggt ctggggcctc ggccgcgtcg tcgccctgga gcaccccgac 8700 

cgctggggcg gtctcgtcga cctcccggcg gtatgcgacg accgggtcct gtcccggctg 8760 

atggcggtgc tcgcaggatc cggtgacgag gaccaggtgg cggtccgtac ctccggcacc 8820 

ctcgtacgac ggctcctgcg ggccgccccg acgagcgtgc cgtccgcacc ctggaccccg 8880 

cgcggcacgg tgctcgtcac cggcggcacg ggcgccctcg gccgccatgt ggcgcgccac 8940 

ctcgccgagc ggggcgccga acggctcgtg ctcgtcagcc gccggggcgc cgacgcgccc 9000 

ggtgcggccg agaccgaggc ggaactctcc gcgttcggcg cggccgtgac cctcgtggcc 9060 

tgcgacgtcg ccgaccgcga tgcgctcgga acgctcgtcg cgcggctcgc cgccgacggc 9120 

actccggtcc gtgccgtggt gcacgccgcc ggtgtctcgc agccgccagg tacgggaacg 9180 

gacctccccg ggttcgcccg tgtcgtggcc gcgaagacgg cgggagccgt ccacctcgac 9240 

gcgctgttcg acgcgccgga ctccctcgac gcgttcgtcc tcttctcctc catcgccggt 9300 

gtctggggca gtggcggcca aggggcctac tccgccgcca acaccttcct cgacacgctc 9360 

gccgaacggc gccgggcccg cggtctcgcc gccacggcga tcgcctgggg accgtgggcc 942 0 

gacggcggca tggccaccga gggcgacgcg gagaacrcacrc tgagccgacg cggcctgccg 9480 
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cccatggacc 


gggcgacgaa 


cctgctggcg 


ctggagcgtg ccgtcgcggg ccgggaggcg 


9540 


gcgctgaccg 


tcgccgacgt 


cgactgggcg 


cgcttcgcac ccgtgttcgc cgcggcccgc 


9600 


ccccgcccgc 


tcatcggcga 


cctgcccgag gtacgggacg cactgcgcgg ggacaccccg 


9660 


gccggggaag 


gaccggccga 


gaccgcttcc 


tccgccgtac tccggaggct gacggaactc 


9720 


accggggcgg 


accgggaaac 


ggccctcctc 


gacctcgtgc gcgagcacgc ggcaacggcc 


9780 


ctgggccaca 


cgtccgccga 


cgcggtcgcg gccgaacggg ccttcaagga cctcggcttc 


9840 


gactcgctca 


ccgcagtcga 


actgcgcaac 


cgcctcggcg ccgcgtgcgg cctgcggctg 


9900 


ccctccagcc 


tcgtcttcga 


ctaccccaac 


ccgcaggcgc tcacccggca cctgctgcac 


9960 


accctcttcc 


ccgaaggggc 


gggcgggccg 


gacgtaccgg ctctggacac cgacccccag 


10020 


gaagcggaac 


tgcgccggac 


gctcgccgcc 


atcccgctgg gccggatccg cgaggcaggg 


10080 


ctcctggaca 


cgctgctccg 


gctcgccgga 


cccgacaccc ccgctcccgc cacgagtacc 




gccgacgaga 


gcgagtccat 


cgacacgatg 


gatctccagg acctcctcga cctggcgctc 


10200 


gacggcggcg 


gcgatcccga 


cggcctcaac 


ggcctcgaca gcctcgacgg ccccagtggc 


10260 


aacgacaacg 


acagcaaccg 


attctga 




10287 



<210> 25 
<211> 6751 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 25 

Met Thr Thr Pro Asn Glu Lys Val Val Glu Ala Leu Arg Ala Ser Leu 



Lys Glu Thr Glu Arg Leu Arg Arg Arg Asn Gin Glu Leu Thr Asp Ala 
20 25 30 

Ala Arg Glu Pro He Ala He Val Gly Met Ser Cys Arg Phe Pro Gly 
35 40 45 

Gly Val Ser Ser Pro Glu Asp Leu Trp Arg .Leu Val Glu Ser Gly Gly 
50 55 60 

Asp Ala He Ser Gly Phe Pro Val Asn Arg Gly Trp Asp He Glu Ser 
65 70 75 80 

Leu Tyr Asp Pro Asp Pro Asp His Glu Gly Thr Thr Tyr Ala Arg Asp 



Gly Gly Phe Leu His Glu Ala Ala Asp Phe Asp Pro Ala Phe Phe Gly 
100 105 110 

He Ser Pro. Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Leu 
115 120 125 

Leu Glu Thr Thr Trp Glu Val Phe Glu Arg Ala Gly He Asp Pro Ala 
130 135 140 
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Ser Leu Arg Gly Ser Arg Ala Gly Val Phe Val Gly Ala Ser Ala Asn 
145 150 155 160 

Ala Tyr Gly Ala Gly Ser His Asp Leu Pro Asp Gly Val Glu Gly His 
165 170 175 

Leu Leu Thr Gly Thr Ala Ser Ser Val Leu Ser Gly Arg Leu Ala Tyr 
180 185 190 

Val Phe Gly Leu Glu Gly Pro Ala Ala Thr He Asp Thr Ala Cys Ser 
195 200 205 

Ser Ser Ser Val Ala Leu His Met Ala Val Gin Ala Leu Arg Gin Gly 
210 .215 220 

Glu Cys Ser Leu Ala Leu Ala Ala Gly Val Thr Val Leu Ala Gly Pro 
225 230 235 240 

Asp Val Phe Val Glu Phe Ser Arg Gin Arg Gly Leu Ser Pro Asp Gly 
245 250 255 

Arg Cys Arg Ser Phe Ala Glu Ser Ala Asp Gly Thr Gly Trp Ser Glu - 
260 265 270 

Gly Ala Gly Val Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg Asn 
275 280 285 

Gly His His He Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin Asp 
290 295 300 

Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly' Pro Ala Gin Gin Lys 
305 310 315 320 

Val He Arg Gin Ala Leu Glu Ser Ala Arg Leu Thr Pro Ala Asp He 
325 330 335 

Asp Ala Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro He 
340 345 350 

Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Gly Arg Thr Asp Gly 
355 360 365 

Arg Pro Leu Trp Leu Gly Ser Leu Lys Ser Asn Leu Gly His Thr Gin 
370 375 380 

Asn Ala Ala Gly Val Ala Gly He He Lys Met Val Met Ala Met Arg 
385 390 395 400 

His Gly Val Leu Pro Arg Thr Leu His Val Asp Glu Pro Thr Ser His 
405 410 415 

Val Asp Trp Ser Thr Gly Ala Val Ala Leu Leu Thr Glu Pro Val Glu 
420 425 430 

Trp Pro Glu Thr Gly Arg Pro Arg Arg Val Gly Val Ser Ala Phe Gly 
435 440 445 

Val Ser Gly Thr Asn Val His Thr He He Glu Gin Ala Pro Ala Pro 
450 455 460 

Ala Pro Ala Pro Val Ala Asp Asp Thr Ser Glu Pro Ala Pro Ala Ala 
465 470 475 480 
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Arg Pro Lys Ala Leu Pro Trp Leu Leu Ser Ala Lys Gly Arg Asp Ala 
485 490 495 

Leu Arg Asp Arg Ala Ala Gin Leu Leu Ala Tyr Ala Glu Glu His Pro 
500 505 510 

Asp Leu Arg Pro Val Asp He Ala Gly Ser Leu Ala Val Gly Arg Pro 
515 520 525 

Ser Phe Glu Asp Arg Ala Ala Val Val Ala Ala Asp Arg Glu Gly Leu 
530 535 540 

Leu Ala Gly Leu Ala Ala Leu Ala Asp Gly Gly Ser Ala Thr Gly Leu 
545 550 555 560 

Val Lys Gly Ser Ser Gin Leu Val Gly Lys Leu Ala Phe Leu Phe Thr 
565 , 570 575 

Gly Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Thr 
580 585 590 

Tyr Pro Val Phe Ala Gin Ala Leu Asp Ala Val Cys Glu Arg Leu Glu 
595 600 605 

Leu Pro Leu Lys Asn Val Leu Phe Gly Thr Asp Ser Ala Ala Leu Asp 
610 615 620 

Glu Thr Ser Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu Val Ala Leu 
625 630 635 640 

Phe Arg Leu Val Glu Ser Trp Gly Leu Lys Pro Asp Phe Leu Ala Gly 
645 650 655 

His Ser He Gly Glu He Ala Ala Ala His Val Ala Gly Val Phe Ser 
660 665 670 

Leu Asp Asp Ala Cys Ala Leu Val Ser Ala Arg Gly Arg Leu Met Gly 
675 680 685 

Ala Leu Pro Gly Gly Gly Val Met He Ala Val Gin Ala Ser Glu Asp 
690 695 700 

Glu Val Leu Pro Leu Leu Thr Asp Arg Val Ser He Ala Ala He Asn 
705 710 715 720 

Gly Pro Gin Ser Val Val He Ala Gly Asp Glu Ala Asp Ala Val Ala 
725 730 735 

He Ala Glu Ser Phe Ala Asp Arg Lys Ser Lys Arg Leu Thr Val Ser 
740 745 750 

His Ala Phe His Ser Pro His Met Asp Gly Met Leu Glu Asp Phe Arg 
755 760 765 

Val Val Ala Glu Gly Leu Ser Tyr Glu Ala Pro Arg He Pro Val Val 
770 775 780 

Ser Asn Leu Thr Gly Ala Leu Val Ser Asp Glu Met Gly Ser Ala Asp 
785 790 795 800 

Phe Trp Val Arg His Val Arg Glu Thr Val Arg Phe Leu Asp Gly He 
805 • 810 815 
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Arg Thr Leu Glu Ala Ala Gly Val Thr Lys Tyr Val Glu Leu Gly Pro 
820 825 830 

Asp Gly Val Leu Ser Ala Leu Ala Gin Asp Cys Val Ser Gly Glu Asp 
835 840 845 

Ser Val Phe He Pro Val Leu Arg Lys Ala Arg Pro Glu Ala Glu Thr 
850 855 860 

Val Ala Thr Ala Leu Ala Ser Ala His Val His Gly He Pro Val Asp 
865 870 875 880 

Trp Arg Ala Tyr Phe Ala Gly Thr Gly Ala Gin Arg Val Asp Leu Pro' 
885 890 895 

Thr Tyr Pro Phe Gin Arg Gin Arg Tyr Trp He Glu Pro Gly Gly Arg 
900 905 910 

Ala Gly Asp Val Gly Ala Ala Gly Leu Glu Glu Ala Gly His Pro Leu 
915 920 925 

Leu Gly Ala Ala Val Pro Leu Ala Asp Ser Glu Gly Phe Leu Phe Thr 
930 935 940 

Gly Arg Leu Gly Arg Thr Ser His Pro Trp Leu Ala Asp His Ala Val 
945 950 955 960 

Met Asp Thr Val Leu Leu Pro Gly Thr Ala Phe Val Asp Leu Ala Val 
965 970 975 

Arg Ala Gly Asp Gin Val Gly Cys Asp Val Val Glu Glu Leu Thr Leu 
980 985 990 

Glu Ala Pro Leu Val Leu Pro Glu Arg Gly Ala Val Gin He Gin Met 
995 1000 1005 

His Val Gly Ala Pro Asp Ala Asp Gly Thr Gly Arg Arg Thr Phe 
1010 1015 1020 

Thr Leu Ser Ser Arg Thr Gin Asp Gly Ala Ala Asp Glu • Pro Trp 
1025 1030 1035 

Thr Arg His Ala Gly Gly Val Leu Ala His Gly Ala Ala Gin Pro 
1040 1045 1050 

Ala Phe Ala Pro Val Gin Trp Pro Pro Ala Gly Ala Glu Pro He 
1055 1060 1065 

Pro Thr Glu Ser Leu Tyr Ala Asp Leu Ala Glu Val Gly Met Gly 
1070 1075 1080 

Tyr Gly Pro Ala Phe Arg Gly Leu Thr Ala Ala Trp Arg His Gly 
1085 1090 1095 

Glu Ser Val Tyr Val Glu Val Ala Leu Pro Glu Glu Thr Ala Ser 
1100 1105 1110 

Thr Ala Arg Asp Phe Gly Leu His Pro Ala Leu Leu Asp Ala Ala 
1115 1120 1125 

Leu His Ala Leu Gly Leu Gly Val Leu Gly Gly Val Glu Gly Glu 
1130 1135 H40 
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Gly Arg Leu Pro Phe Ala Trp Ser Gly Val Thr Leu His Ala Ala 
1145 1150 1155 

Gly Ala Asp Ala Leu Arg Val His Leu Ala Pro Ala Gly Ala His 
1160 1165 1170 

Gly Val Arg Leu Glu He Ala Asp Ala Ala Gly Ala Pro Val Ala 
1175 1180 1185 

Thr Val Asp Ser Leu Val Leu Arg Thr Val Ser Glu Glu Gin Val 
1190 1195 1200 

Arg Ala Ala Arg Thr Ala Tyr His Glu Ser Val Phe Arg Ala Glu 
1205 1210 1215 

Trp Thr Ala Leu Pro Thr Ala Ala Glu Ser Ala Ala Thr His Gly 
1220 1225 1230 

Arg Trp Ala Val Leu Gly Ala Ala Asp Ala Gly Asp Ser Pro Arg 
1235 1240 1245 

Asp Ala Leu Val Asn Gly Leu Leu Gly His Leu Pro Gly Glu Val 
1250 1255 1260 

Ala Arg Tyr Ala Asp Leu Ala Glu Leu Ala Ala Ala Val Glu Ala 
1265 1270 1275 

Gly Ala Ala Thr Pro Asp Ala Val Phe Ala Ala Tyr Ala Arg Ser 
1280 1285 1290 

Asp Asp Asp Gly Pro Ala Ala Pro Asp Val Ser Ala Pro Asp Val 
1295 1300 1305 

Ser Ala Gin Ala Val His Ala Ala Thr His Asp Ala Leu Ala Leu 
1310 1315 1320 

Val Gin Thr Trp Phe Gly Glu Glu Pro Phe Ala Gly Asp Arg Phe 
1325 1330 1335 

Ala Ala Thr Arg Leu Val Val Leu Thr Arg Gly Ala Val Ala Ala 
1340 1345 1350 

Gly Asp Gly Asp Thr Val Thr Asp Pro Ala His Ala Ala Val Trp 
1355 1360 1365 

Gly Leu Leu Arg Ser Ala Gin Ser Glu Tyr Pro Asp Arg Leu Leu 
1370 1375 1380 

Leu He Asp Thr Asp Gly Val Glu Asp Ser Val His Ala Leu Pro 
1385 1390 1395 

Ala Val Leu Ala Val Gly Glu Pro Gin Leu Ala Leu Arg Ala Gly 
1400 1405 1410 

Ser Val His Ala Leu Arg Leu Ala Arg Val Ala Ala Ala Thr Pro 
1415 1420 1425 

Glu Asp Ala Ala Ala Pro Thr Gin Tyr Ala Pro Gly Ser Thr Val 
1430 1435 1440 

Leu He Thr Gly Ala Gly Gly Met Leu Gly Gly Leu He Ala Arg 
1445 1450 1455 
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Arg Leu Val Ala Glu His Gly Val Arg His Leu Leu Leu Val Gly 
1460 1465 1470 

Arg Arg Gly Ala Ala Ala Pro Gly Ala Glu Gin Leu Ser Ala Glu 
1475 1480 14S5 

Leu Ala Glu Ala Gly Ala Ser Val Thr Trp Ala Ala Cys Asp Val 
1490 1495 1500 

Ala Asp Arg Asp Ala Leu Ser Ala Val Leu His Ala lie Pro Ala 
1505 1510 1515 

Glu His Pro Leu Gly Ala Val Val His Thr Ala Gly Val Leu Asp 
1520 1525 1530 

Asp Gly Val He Ala Ser Leu Thr Pro Glu Arg Leu Ser Ala Val 
1535 1540 1545 • 

Leu Arg Pro Lys Val Asp Ala Ala Cys Asn Leu His Glu Leu Thr 
1550 1555 1560 

Arg His Leu Asp Leu Thr Ala Phe Val Leu Phe Ser Ser He Gly 
1565 1570 1575 

Gly Val Phe Gly Gly Pro Gly Gin Gly Asn Tyr Ala Ala Ala Asn 
1580 1585 1590 

Val Phe Leu Asp Ala Leu Ala Gin His Arg Arg Ser Gin Gly Leu 
1595 1600 1605 

Ala Ala Thr Ser Leu Ala Trp Ala Leu Trp Ala Asp Ser Thr Gly 
1610 1615 1620 

Met Ala Gly Ser Leu Asp Glu Ala Asp He Ser Arg Met Arg Arg 
1625 1630 1635 

Gly Gly Leu Pro Pro Leu Thr Thr Ala Glu Gly Leu Glu Leu Phe 
1640 1645 1650 

Asp Leu Ala His Arg He Asp Glu Ala Ala Pro Val Leu Met Arg 
1655 1660 1665 

Ala Asp Leu Thr Ala Leu Arg Thr Gin Ala Gin Ala Gly Thr Met 
1670 1675 1680 

Ser Pro Leu Leu Arg Gly Leu Val Arg Val Pro Ala Arg Arg Ser 
1685 1690 1695 

Ala Ser Gly Ala Ala Gly Thr Gly Gly Glu Ser Gly Leu Arg Glu 
1700 1705 1710 

Arg Leu Ala Gly Leu Ser Ala Ala Glu Arg Asp Arg Thr Leu Leu 
1715 1720 1725 

Asp Leu Val Arg Lys Gin Val Ala Ala Ala Leu Gly Tyr Pro Gly 
1730 1735 1740 

Pro Ser Ala Val Glu Pro Gly Arg Ser Phe Lys Glu Leu Gly Phe 
1745 1750 1755 

Asp Ser Leu Thr Ala Val Glu Leu Arg Asn Leu Leu Gly Asp Ala 
1760 1765 1770 
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Thr Gly Arg Arg Leu Pro Ala Thr Leu Val Phe Asp Tyr Pro Thr 
1775 1780 1785 

Ala Thr Ala Leu Ala Gly Tyr Leu Arg Glu Glu He He Gly Asp 
1790 1795 1800 

Leu Ala Asp Ala Val Thr Ala Pro Ala Leu Val Pro Ser Ala Ala 
1805 1810 1815 

Val Ala Gly Ala Gly Ala Gly Ala Asp Asp Asp Asp Pro He Ala 
1820 1825 1830 

He Val Ala Met Ser Cys Arg Phe Pro Gly Gly He Ala Ser Pro 
1835 1840 1845 

Glu Asp Leu Trp Gin Leu Leu Val Thr Gly Arg Asp Gly He Thr 
1850 1855 1860 

Gly Phe Pro Ala Asp Arg Gly Trp Asp Leu Asp Ser Leu Tyr Ser 
1865 1870 1875 

Asp Asp Pro Asp Arg Glu Gly Thr Ser Tyr Ala Arg Glu Gly Gly 
1880 1885 1890 

Phe Leu His Glu Ala Ala Glu Phe Asp Ala Ser Phe Phe Gly He 
1895 1900 1905 

Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Leu 
1910 1915 1920 

Leu Glu Thr Thr Trp Glu Thr Phe Glu Arg Ala Gly He Asp Pro 
1925 1930 1935 

Thr Ser Leu Arg Gly Ser Arg Thr Gly Val Phe Val Gly Ser Asn 
1940 1945 1950 

Ala Gin Asp Tyr Leu Gin Leu Trp Leu Asn Asp Ala Asp Gly Leu 
1955 1960 1965 

Glu Gly His Leu Gly Thr Gly Asn Ala Ala Ser Val Val Ser Gly 
1970 1975 1980 

Arg Leu Ser Tyr Thr Phe Gly Leu Glu Gly Pro Ala Val Thr Val 
1985 1990 1995 

Asp Thr Ala Cys Ser Ser Ser Leu Val Thr Leu His Leu Ala Ala 
2000 2005 2010 

Gin Ala Leu Arg Arg Gly Glu Cys Ser Met Ala Leu Ala Gly Ala 
2015 2020 2025 

Val Thr He Met Ser Thr Pro Gly Ala Phe Thr Glu Phe Ser Arg 
2030 2035 2040 

Gin Arg Gly Leu Ala Ala Asp Gly Arg He Lys Ala Phe Ala Ala 
2045 2050 2055 

Ala Ala Asp Gly Thr Ser Trp Ser Glu Gly Val Gly Leu Leu Leu 
2060 2065 2070 

Val Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly His Pro Val Leu 
2075 2080 2085 
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Ala Val Val Arg Gly Thr Ala Val Asn Gin Asp Gly Ala Ser Asn 
2090 2095 2100 

Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val lie Arg 
2105 2110 - 2115 

Glu Ala Leu Ala Asp Ala Gly Leu Ser Ala Ala Glu Val Asp Ala 
2120 2125 2130 

Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro He Glu 
2135 2140 2145 

Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Gly Arg Pro Asp Asp 
2150 2155 2160 

Gin Pro Leu Trp Leu Gly Ser Val Lys Ser Asn He Gly His Thr 
2165 2170 2175 

Gin Ala Val Ala Gly Ala Ala Gly He He Lys Met Val Met Ala 
2180 2185 2190 

Met Arg His Gly Val Leu Pro Gin Thr Leu His He Asp Glu Pro 
2195 2200 2205 

Thr Pro Tyr Val Asp Trp Ser Ala Gly Asp He Ala Leu Leu Thr 
2210 2215 2220 

Glu Gin Arg Ala Trp Pro Glu Thr Gly Arg Pro Arg Arg Ala Gly 
2225 2230 2235 

Val Ser Ser Phe Gly Tyr Ser Gly Thr Asn Ala His Ala Val He 
2240 2245 2250 

Glu Gin Ala Pro Gin Asn Ala Met Glu Arg Thr Pro Gin Gly Asp 
2255 2260 2265 

Asn Leu Pro Ala Arg Thr Pro Ala Thr Arg Thr Leu Pro Val Leu 
2270 2275 2280 

Pro Leu Leu Val Ser Gly Arg Thr Ala Pro Ala Leu Arg Ala Gin 
2285 2290 2295 

Ala Glu Arg Leu Arg Pro Ala Ala Thr Ala Leu Ala Thr Gly Thr 
2300 2305 2310 

Val Thr Asn Ser Gly Ala Leu Glu Ala Leu Asp Leu Gly Tyr Ser 
2315 2320 2325 

Leu Ala Thr Ser Arg Ala Ala Leu Glu His Arg Ala Val Leu He 
2330 2335 2340 

Gly Thr Pro Ser Asp Gly Gin Ala Leu Ala Ser Arg Leu Asp Ala 
2345 2350 2355 

Leu Ala Ala Gly Glu Gin Val Pro Gly Leu Val Gin Gly Thr Ala 
2360 2365 2370 

Ser Gly Gly Gly Leu Ala Phe Leu Phe Thr Gly Gin Gly Ser Gin 
2375 2380 2385 

Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Thr Tyr Pro Val Phe 
2390 2395 2400 
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Ala Glu Ala Leu Asp Ala Val Cys Ala Arg Leu Glu Leu Pro Leu 
2405 2410 2415 

Lys Glu Val Leu Phe Gly Ala Asp Gly Ala Ala Leu Asp Gin Thr 
2420 2425 2430 

Ala Val Thr Gin Pro Ala Leu Phe Ala lie Glu Val Ala Leu Phe 
2435 2440 2445 

Arg Leu Val Glu Ser Trp Gly Leu Arg Pro Asp Phe Val Ala Gly 
2450 2455 2460 

His Ser lie Gly Glu He Ala Ala Ala His Val Ala Gly Val Phe 
2465 2470 2475 

Ser Leu Glu Asp Ala Cys Arg Leu Val Glu Ala Arg Gly Arg Leu 
2480 2485 2490 

Met Gin Ala Leu Pro Gly Gly Gly Val Met He Ala Val Gin Ala 
2495 2500 2505 

Ser Glu Asp Glu Val Leu Pro Leu Leu Thr Asp Arg Val Ser He 
2510 2515 2520 

Ala Ala He Asn Gly Pro Gin Ser Val Val He Ala Gly Asp Glu 
2525 2530 2535 

Ala Asp Ala Val Ala He Ala Glu Ser Phe Thr Gly Arg Lys Ser 
2540 2545 2550 

Lys His Leu Ala Val Ser His Ala Phe His Ser Pro His Met Asp 
2555 2560 2565 

Gly Met Leu Glu Asp Phe Arg Ala Val Ala Glu Gly Leu Ser Tyr 
2570 2575 2580 

Glu Ala Pro Arg He Ala Val Val Ser Asn Leu Thr Gly Ala Leu 
2585 . 2590 2595 

Val Ser Asp Glu Met Ser Ser Ala Glu Phe Trp Val Arg His Val 
2600 2605 2610 . 

Arg Glu Ala Val Arg Phe Leu Asp Gly He Arg Ala Leu Glu Ala 
2615 2620 2625 

Ala Gly Val Thr Thr Tyr Val Glu Leu Gly Pro Gly Gly Val Leu 
2630 2635 2640 

Ser Ala Leu Ala Gin Glu Cys Val Ser Gly Asp Gly Ala Ala Phe 
2645 2650 2655 

Val Pro Val Leu Arg Ser Gly Arg Ser Glu Ala Glu Thr Val Val 
2660 2665 " 2670 

Thr Ala Leu Ala Gin Ala His Val Arg Gly Val Glu Val Asp Trp 
2675 2680 2685 

Ala Ala Phe Phe Ala Gly Thr Gly Ala Glu Arg He Asp Leu Pro 
2690 2695 2700 

Thr Tyr Ala Phe Gin Arg Gin Arg Tyr Trp Pro Glu Thr Val Leu 
2705 2710 2715 
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Ser Thr Val Gly Pro Val Val Ala Glu Ala Val Asp Ala Val Asp 
2720 " 2725 2730 

Ala Arg Phe Trp Asp Ala Val Glu Arg Glu Asp Leu Ala Ser Leu 
2735 ~ 2740 2745 

Val Ala Glu Leu Asp Val Asp Glu Thr Pro Leu Gly Glu Val Val 
2750 2755 2760 

Pro Ala Leu Ser Ala Trp Arg Arg Glu Arg Arg Ala Gin Ser Glu 
2765 2770 2775 

Val Asp Gly Trp Arg Tyr Arg Val Ser Trp Lys Pro Leu Ala Asp 
2780 2785 2790 

Ala Ser Thr Ala Arg Leu Ser Gly Ser Trp Val Val Val Ser Pro 
2795 2800 2805 

Asp Lys Gly Val Asp Asp Ser Ala Val Val Ala Gly Leu Ala Gly 
2810 " 2815 2820 

Arg Gly Ala Glu Val Arg Arg Val Val Val Glu Ala Gly Val Asp 
2825 2830 2835 

Arg Ser Ala Leu Ala Gly Leu Leu Ala Asp Ala Gly Ser Ala Ala 
2840 2845 2850 

Gly Val Val Ser Leu Leu Gly Leu Asp Glu Ser Glu Gly Leu Leu 
2855 2860 2865 

Gly thr Val Gly Leu Val Gin Ala Leu Gly Asp Ala Gly Val Glu 
2870 2875 2880 

Ala Pro Leu Trp Cys Leu Thr Arg Gly Ala Val Ser Val Gly Arg 
2885 2890 ' 2895 

Ser Asp Arg Leu Val Ser Pro Val Gin Ala Gin Val Trp Gly Leu 
2900 2905 2910 

Gly Arg Val Ala Ala Leu Glu Val Pro Glu His Trp Gly Gly Leu 
2915 2920 2925 

Val Asp Leu Pro Glu Val Leu Asp Glu Arg Ala Val Ala Arg Leu 
2930 2935 2940 

Val Gly Val Leu Ala Gly Ser Gly Glu Asp Gin Val Ala Val Arg 
2945 2950 2955 

Ser Ser Gly Val Phe Gly Arg Arg Leu Val Arg Ala Pro Arg Ala 
2960 2965 2970 

Glu Gly Ala Ala Ala Trp Thr Pro Thr Gly Thr Val Leu Val Thr 
2975 2980 2985 

Gly Gly Thr Gly Val Leu Gly Gly Arg Val Ala Arg Trp Leu Ala 
2990 2995 3000 

Gly Ala Gly Ala Glu Arg Leu Val Leu Thr Ser Arg Arg Gly Pro 
3005 3010 3015 

Asp Ala Pro Gly Ala Ala Glu Leu Val Glu Glu Leu Thr Thr Gly 
3020 3025 3030 
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Phe Gly Val Glu Val Ser lie Val Ala Cys Asp Ala Ala Asp Arg 
3035 3040 3045 

Asp Ala Leu Arg Ala Leu Leu Ser Ala Glu Ala Gly Thr Leu Thr 
3050 3055 3060 

Ala Val lie His Thr Ala Gly Val Leu Asp Asp Gly Val Leu Asp 
3065 3070 3075 

Ala Leu Thr Pro Asp Arg He Asp Ser Val Leu Arg Ala Lys Ala 
3080 3085 3090 

Val Ser Ala Leu Asn Leu His Glu Leu Thr Ala Glu Leu Asp He 
3095 3100 3105 

Glu Leu Ser Ala Phe Val Leu Phe Ser Ser Met Ser Gly Thr Val 
3110 3115 3120 

Gly Ala Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn Ala Phe Leu 
3125 3130 3135 

Asp Ala Leu Ala Glu Gin Arg Arg Ala Asp Gly Leu Ala Ala Thr 
3140 3145 3150 

Ser Leu Ala Trp Gly Pro Trp Ala Glu Gly Gly Met Ala Ala Asp 
3155 3160 3165 

Ala Ala Leu Glu Ala Arg Met Arg Arg Gly Gly Val Pro Pro Met 
3170 3175 3180 

Asp Ala Glu Leu Ala Leu Ser Ala Leu Arg Gin Ala He Gly Ser 
3185 3190 3195 

Ala Asp Ala Ala Leu Thr He Val Asp Phe Asp Trp Ala Arg Phe 
3200 3205 3210 

Ala Pro Gly Phe Thr Ala Val Arg Ala Gly Asn Leu Leu Ala Glu 
3215 3220 3225 

Leu Pro Glu Ala Ala Ala Val Met Arg Gly Pro Glu Asn Ala Asp 
3230 3235 3240 

Ser Arg Pro Glu His Ala Asp Ser Ser Leu Ala Leu Arg Leu Gin 
3245 3250 3255 

Gly Met Ala Gin Ala Asp Gin Glu Pro Phe Leu Leu Glu Leu Val 
3260 3265 3270 

Arg Ala Gin Val Ala Glu Val Leu Gly His Ser Gly Ala Glu Asp 
3275 3280 3285 

He Glu Ala Gly Arg Ala Phe Arg Glu He Gly Phe Asp Ser Leu 
3290 3295 3300 

Thr Ala Val Glu Leu Arg Asn Arg Leu Gly Ala Ala Ala Glu Leu 
3305 3310 3315 

Arg Leu Pro Ala Thr Leu Val Tyr Asp Tyr Pro Thr Pro Ala Ala 
3320 3325 3330 

Leu Ala Val His Leu Arg Thr Glu Leu Leu Gly Lys Gin Val Val 
3335 3340 3345 
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Val Ser Gly Pro Val Ser Lys Val Val Asp Asp Asp Pro He Ala 
3350 3355 3360 

He Val Ser Met Ser Cys Arg Phe Pro Gly Gly Val Arg Thr Pro 
3365 3370 3375 

Glu Asp Leu Trp Glu Leu Leu Ser Thr Gly Gly Asp Ala He Ser 
3380 3385 3390 

Asp Leu Pro Leu Asp Arg Gly Trp Asp He Asp Ala Leu Tyr Asp 
3395 3400 3405 

Ala Asp Pro Ser Thr Gin Gly Thr Ser Tyr Ala Arg Ala Gly Gly 
3410 3415 3420 

Phe Leu Tyr Asp Ala Ala Asp Phe Asp Ala Asp Phe Phe Gly He 
3425 3430 3435 

Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Leu 
3440 3445 3450 

Leu Glu Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly He Asp Pro 
3455 3460 3465 

Glu Thr Leu Arg Gly Ser Gin Ala Gly Val Phe Val Gly Thr Asn 
3470 3475 3480 

Gly Gin Asp Tyr Leu Ser Val Leu Leu Glu Glu Pro Glu Gly Leu 
3485 3490 3495 

Glu Gly His Leu Gly Thr Gly Asn Ala Ala Ser Val Val Ser Gly 
3500 3505 3510 

Arg Leu Ser Tyr Val Phe Gly Leu Glu Gly Pro Ala Val Thr Val 
3515 3520 3525 

Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Trp Ala He 
3530 3535 3540 

Gin Ala Leu Arg Asn Gly Glu Cys Ser Leu Ala Leu Ala Gly Gly 
3545 3550 3555 

Val Thr Val Met Ser Thr Pro Gly Thr Phe He Glu Phe Ser Arg 
3560 3565 3570 

Gin Arg Gly Leu Ala Glu Asp Gly Arg He Lys Ala Phe Ala Ala 
3575 3580 3585 

Ala Ala Asp Gly Thr Gly Trp Gly Glu Gly Val Gly Met Leu Leu 
3590 3595 3600 

Val Glu Arg Leu Ser Asp Ala Glu Arg Asn Gly His Pro Val Leu 
3605 3610 3615 

Ala He Val Arg Gly Ser Ala He Asn Gin Asp Gly Ala Ser Asn 
3620 3625 3630 

Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val He Arg 
3635 3640 3645 

Ala Ala Leu Ala Ser Ala Gly Leu Ser Ala Ala Asp Val Asp Ala 
3650 3655 3660 
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Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro lie Glu 
3665 3670 3675 

Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Asp Arg Pro Ala Asp 
3680 3685 3690 

Arg Pro Leu Gin Leu Gly Ser He Lys Ser Asn He Gly His Thr 
3695 3700 3705 

Gin Ala Ala Ala Gly Val Ala Gly Val He Lys Met Val Leu Ala 
3710 3715 3720 

Met Glu His Gly Val Leu Pro Gin Ser Leu His He Asp Ala Pro 
3725 3730 3735 

Ser Pro Gin Val Asp Trp Glu Ala Gly Asp He Ala Leu Leu Thr 
3740 3745 3750 

Glu Gin Arg Gin Trp Pro Glu Thr Gly Arg Pro Arg Arg Ala Gly 
3755 3760 • 3765 

Val Ser Ser Phe Gly Phe Ser Gly Thr Asn Ala His Thr He He 
3770 3775 3780 

Glu Gin Ala' Pro Ala Ser Thr Glu Thr Asp Arg Ala Glu Ser Gly 
3785 3790 3795 

Ser Val Glu Pro Asp Phe Val Pro Leu Met Leu Ser Ala Lys Ser 
3800 3805 3810 

Asp Val Ala Leu Arg Ala Gin Ala Ala Ser Leu Arg Ala Arg Leu 
3815 3820 3825 

He Ala Ala Pro Asp Met Arg Leu Ser Asp Val Gly Ser- Thr Leu 
3830 3835 3840 

Thr Thr Gly Arg Ser Ala Phe Glu Arg Arg Ala Ala Leu Val Ala 
3845 " 3850 3855 

Gly Gly Arg Glu Gly Leu Leu Ala Gly Leu Glu Ala Leu Ala Asp 
3860 3865 3870 

Gly Gly Ser Ala Ala Gly Leu Val Glu Gly Ser Pro Val Ser Gly 
3875 3880 3885 

Lys Leu Ala Phe Leu Phe Thr Gly Gin Gly Ser Gin Arg Leu Gly 
3890 3895 3900 

Met Gly Arg Glu Leu Tyr Glu Ala Tyr Pro Val Phe Ala Asp Ala 
3905 3910 3915 

Leu Asp Ala Val Cys Val Arg Leu Glu Leu Pro Leu Met Asp Val 
3920 3925 3930 

Leu Phe Gly Ala Asp Ala Gly Leu Leu Asn Glu Thr Ala Tyr Thr 
3935 3940 3945 

Gin Pro Ala Leu Phe Ala Val Glu Val Ala Leu Phe Arg Leu Val 
3950 3955 3960 

Glu Ser Trp Gly Leu Arg Pro Asp Phe Leu Ala Gly His Ser He 
3965 3970 3975 
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Gly Glu He Ala Ala Ala His Val Ala Gly Val Leu Ser Leu Asp 
3980 3985 3990 

Asp Ala Cys Ala Leu Val Glu Ala Arg Gly Arg Leu Met Gly Ala 
3995 4000 4005 

Leu Pro Ala Gly Gly Val Met He Ala Val Gin Ala Ser Glu Asp 
4010 4015 4020 

Glu Val Leu Pro Leu Leu Thr Asp Arg Val Ser He Ala Ala He 
4025 4030 4035 

Asn Gly Pro Gin Ser Val Val He Ala Gly Asp Glu Ala Asp Ala 
4040 4045 4050 

Val Ala He Val Glu Ser Phe Thr Gly Arg Lys Ser Lys Arg Leu 
4055 4060 ■ 4065 

Ser Val Ser His Ala Phe His Ser Pro His Met Asp Gly Met Leu 
4070 4075 4080 

Glu Asp Phe Arg Val Val Ala Glu Gly Leu Ser Tyr Asp Ala Pro 
4085 4090 4095 

Arg He Pro Val Val Ser Asn Leu Thr Gly Ala Leu Val Thr Asp 
4100 4105 4110 

Glu Met Gly Ser Ala Asp Phe Trp Val Arg His Val Arg Glu Ala 
4115 4120 4125 

Val Arg Phe Leu Asp Gly He Arg Ala Leu Glu Ala Ala Gly Val 
4130 4135 4140 

Thr Thr Tyr Val Glu Leu Gly Pro Asp Gly Val Leu Ser Ala Met 
4145 4150 4155 

Ala Gin Glu Cys Val Thr Glu Gly Gly Ala Ala Phe Val Pro Val 
4160 4165 4170 

Leu Arg Lys Gly Arg Pro Glu Ala Glu Thr Val Met Ala Thr Leu 
4175 4180 4185 

Gly Gin Ala His Val Arg Gly Val Ala Val Asp Trp His Ser Val 
4190 4195 4200 

Tyr Gly Thr Gly Ala Gin Arg Val Asp Leu Pro Thr Tyr Ser Phe 
4205 4210 4215 

Gin Arg Gin Arg Tyr Trp Pro Ala Ala Ser Ser Thr Ala Gly Gly 
4220 4225 4230 

Ser Val Asp Arg Ser Val Asp Ala Val Asp Ala Arg Phe Trp Asp 
4235 4240 4245 ' 

Ala Val Glu Arg Glu Asp Leu Ala Ser Leu Ala Ala Glu Leu Asp 
4250 4255 4260 

Leu Asp Asp Asp Ala Pro Phe Ser Glu Leu Ala Pro Ala Leu Ser 
4265 4270 4275 

Ala Trp Arg Arg Glu Arg Arg Ala Leu Ser Glu Val Asp Gly Trp 
4280 4285 4290 
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Arg Tyr Arg Val Ser Trp Lys Pro Leu Ala Asp Val Ser Ala Ser 
4295 4300 4305 

Gly Leu Ser Gly Ser Trp Val Val He Ser Pro Ala Gly Gly Val 
4310 4315 4320 

Asp Asp Ser Ala Val Val Gly Ala Leu Val Gly Arg Gly Ala Glu 
4325 4330 4335 

Val Arg Arg Val Val Val Glu Ala Gly Val Asp Arg Ser Ala Leu 
4340 4345 4350 

' Ala Gly Leu Leu Ala Asp Ala Gly Ser Ala Ala Gly Val Val Ser 
4355 4360 4365 

Leu Leu Gly Leu Asp Glu Ser Glu Gly Leu Leu Gly Thr Val Gly 
4370 4375 4380 

Leu Val Gin Ala Leu Gly Asp Ala Gly Val Glu Ala Pro Leu Trp 
4385 4390 4395 

Cys Leu Thr Arg Gly Ala Val Ser Val Gly Arg Ser Asp Arg Leu 
4400 4405 4410 

Val Ser Pro Val Gin Ala Gin Val Trp Gly Leu Gly • Arg Val Ala 
4415 4420 4425 

Ala Leu Glu Val Pro Glu Arg Trp Gly Gly Leu He Asp Leu Pro 
4430 4435 4440 

Glu Val Leu Asp Glu Arg Ala Val Ser Arg Leu Val Gly Val Leu 
4445 4450 4455 

Ser Gly Gly Gly Ser Gly Glu Asp Gin Val Ala Val Arg Ser Ser 
4460 4465 4470 

Gly Val Phe Gly Arg Arg Leu Val Arg Ala Pro Arg Ala Glu Gly 
4475 4480 4485 

Ala Ser Ala Trp Ser Pro Thr Gly Thr Val Leu Val Thr Gly Gly 
4490 4495 4500 

Thr Gly Val Leu Gly Gly Arg Val Ala Arg Trp Leu Ala Gly Ala 
4505 4510 4515 

Gly Ala Glu Arg Leu Val Leu Thr Ser Arg Arg Gly Pro Asp Ala 
4520 • 4525 4530 ' 

Pro Gly Ala Ala Glu Leu Val Glu Glu Leu Ala Gly Ser Gly Val 
4535 4540 4545 

Glu Val Ser Val Val Ala Cys Asp Ala Ala Asp Arg Asp Ala Leu 
4550 4555 4560 

Arg Ala Leu Leu Ser Ala Glu Ala Gly Thr Leu Thr Ala Val He 
4565 4570 4575 

His Thr Ala Gly Val Leu Asp Asp Gly Val Leu Asp Ala Leu Thr 
4580 4585 4590 

Pro Asp Arg He Asp Ser Val Leu Arg Ala Lys Ala Val Ser Ala 
4595 4600 4605 
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He Asn Leu His Glu Leu Thr Ala Glu Leu Gly He Glu Leu Ser 
4610 4615 4620 

Ala Phe Val Leu Phe Ser Ser Val Thr Gly Thr Trp Gly Thr Ala 
4625 463Q " 4635 

Gly Gin Ala Asn Tyr Ala Ala Ala Asn Ala Tyr Leu Asp Ala Leu 
4640 4645 4650 

Ala Glu Gin Arg Arg Ala Asp Gly Leu Ala Ala Thr Ser He Ala 
4655 4660 4665 

Trp Gly Pro Trp Ala Glu Gly Gly Met Ala Ala Asp Ala Ala Leu 
4670 4675 4680 

Glu Ala Arg Met Arg Arg Gly Gly Val Pro Pro Met Lys Gly Glu 
4685 4690 4695 

Ala Ala Val Asn Ala Leu Gin Arg Ala Leu Asn Ala Asn Asp Thr 
4700 4705 4710 

Val Val Thr Val Val Asp Val Glu Trp Glu Arg Phe Ala Pro Gly 
4715 4720 4725 

Phe Thr Ala Ala Arg Ala Ser Thr Leu Leu Ala Glu Leu Pro Glu 
4730 4735 4740 

Ala Gin Arg Ala Leu Ala Pro Gin Glu Gly Asp Glu Gly Gin Asp 
4745 4750 4755 

Asp Gly Ala Val His Gly Arg Gly Gly His Ser Leu Ala Glu Arg 
4760 4765 \ 4770 

Leu Ala Glu Leu Ser Ala Ala Glu Arg Asp Arg Leu Leu Leu Gly 
4775 4780 4785 

Leu Val Arg Lys Glu Val Ala Ala Val Leu Gly His Ala Gly -Val 
4790 4795 4800 

Glu Ser He Gly Ala Ala Arg Ala Phe Lys Glu Leu Gly Phe Asp 
4805 4810 4815 

Ser Leu Thr Ala Val Glu Leu Arg Asn Arg Leu Gly Ala Val Thr 
4820 4825 4830 

Gly Leu Arg Leu Pro Ala Thr Leu He Tyr Asp Tyr Pro Thr Ser 
4835 4840 4845 

Gly Ala Leu Ala Glu Tyr Leu Arg Gly Glu Leu Leu Gly Thr Gin 
4850 4855 4860 

Ala Val Val Ser Gly Pro Val Ser Asn Ala Val Ala Val Asp Asp 
4865 4870 4875 

Asp Pro He Ala He Val Ala Met Ser Cys Arg Phe Pro Gly Gly 
4880 4885 4890 

Val Arg Thr Pro Glu Asp Leu Trp Gin Leu Leu Ala Thr Gly Arg 
4895 4900 " 4905 

Asp Ala He Gly Glu Phe Pro Glu Asp Arg Gly Trp Asp Ala Glu 
4910 4915 4920 
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Ala Leu Phe Gly Pro Gin Phe Glu Gin Asp Ala Pro Tyr Ala Arg 
4925 4930 4935 

Glu Gly Gly Phe Leu Tyr Asp Val Ala Asp Phe Asp Pro Ala Phe 
4940 4945 4950 

Phe Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin 
4955 4960 4965 

Arg Leu Leu Leu Glu Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly 
4970 4975 4980 

He Asp Pro Leu Ser Val Arg Gly Ser Gin Ala Gly Val Phe Val 
4985 4990 4995 

Gly Thr Asn Gly Gin Asp Tyr Leu Ser Leu Val Leu Asn Ser Ala 
5000 5005 5010 

Asp Gly Gly Asp Gly Phe Met Ser Thr Gly Asn Ser Ala Ser Val 
5015 5020 5025 

Val Ser Gly Arg Leu Ser Tyr Val Phe Gly Leu Glu Gly Pro Ala 
5030 5035 5040 

Val Thr Val Asp Thr Ala Cys Ser Ala Ser Leu Val Ala Leu His 
5045 5050 5055 

Leu Ala Val Gin Ala Leu Arg Asn Gly Glu Cys Ser Leu Ala Leu 
5060 5065 5070 

Ala Gly Gly Val Thr Val Met Ser Thr Pro Gly Ala Phe Ala Glu 
5075 5080 5085 

Phe Ser Arg Gin Arg Gly Leu Ala Glu Asp Gly Arg He Lys Ala 
5090 5095 5100 

Phe Ala Ala Ala Ala Asp Gly Thr Gly Trp Gly Glu Gly Val Gly 
5105 5110 5115 

Met Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly His 
5120 5125 5130 

Pro Val Leu Ala Leu Val Arg Gly Ser Ala Val Asn Gin Asp Gly 
5135 5140 5145 

Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg 
5150 5155 5160 

Val He Arg Ala Ala Leu Ala Ser Ala Gly Leu Ala Pro Gly Asp 
5165 5170 5175 

lie Asp Ala Val Glu Ala His Gly Thr Gly Thr Lys Leu Gly Asp 
5180 5185 5190 

Pro lie Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Asp Arg 
5195 5200 5205 

Pro Ala Asp Arg Pro Leu Gin Leu Gly Ser He Lys Ser Asn He 
5210 5215 5220 

Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly Leu Met Lys Met 
5225 5230 5235 
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Val Leu Ala Met Gin His Gly Val Leu Pro Gin Thr Leu His Val 
5240 5245 5250 

Asp Glu Pro Thr Pro His Val Asp Trp Ser Ala Gly Asp He Ala 
5255 5260 5265 

Leu Leu Thr Glu Arg Arg Glu Trp Pro Glu Thr Gly Arg Pro Arg 
5270 5275 5280 

Arg Ala Gly He Ser Ser Phe Gly Val Ser Gly Thr Asn Ala His 
5285 5290 5295 

Thr He Leu Glu Gin Ala Pro Pro Leu Thr Glu Lys Asp Glu Ala 
5300 5305 5310 

Glu Ala Ala Arg Pro Glu Thr Gly Ser Ala Val Ser Ala Trp Pro 
5315 5320 5325 

Leu Ala Gly Lys Thr Glu Ala Gly Leu Arg Glu Gin Ala Glu Arg 
5330 5335 5340 

Leu Leu Ala His He Asp Ala His Ser Glu Leu Arg Pro Val Asp 
5345 5350 5355 

Val Gly ' His Ser Leu Ala Thr Gly Arg Ala Ala Phe Asp His Arg 
5360 5365 5370 

Ala Val Leu Val Ala Gly Asp Asp Arg Ser Glu Phe Arg Arg Ala 
5375 5380 5385 

Leu Ala Ala Leu Ala Ser Gly Glu Ser Val Ala Gin Val Val Gin 
5390 5395 5400 

Gly He Ala Arg Pro Asp Gin Gin Val Ala Phe Leu Phe Thr Gly 
5405 5410 5415 

Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Thr 
5420 5425 5430 

Tyr Pro Val Phe Ala Asp Ala Leu Asp Ala Val Cys Ala Arg Leu 
5435 5440 5445 

Glu Leu Pro Leu Lys Asp Val Leu Phe Gly Gly Asp Ala Asp Arg 
5450 5455 5460 

Leu Asn Glu Thr Ala Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu 
5465 5470 5475 

Val Ala ' Leu Phe Arg Leu Val Glu Ser Trp Gly Val Arg Pro Asp 
5480 5485 5490 

Phe Leu Ala Gly His Ser He Gly Glu He Ala Ala Ala His Val 
5495 5500 5505 

Ala Gly Val Phe Ser Leu Asp Asp Ala Cys Ala Leu Val Glu Ala 
5510 5515 5520 

Arg Gly Arg Leu Met Gin Ala Leu Pro Thr Gly Gly Val Met He 
5525 5530 5535 

Ala Val Gin Ala Ser Glu Ala Glu Val Leu Pro Leu Leu Thr Glu 
5540 5545 ' 5550 
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Arg Val Ser He Ala Ala He Asn Gly Pro Gin Ser Val Val He 
5555 5560 5565 

Ala Gly Asp Glu Ala Asp Ala Val Ala He Val Asp Ala Phe Asn 
5570 5575 5580 

Asp Arg Lys Ser Lys Arg Leu Ala Val Ser His Ala Phe His Ser 
5585 5590 5595 

Pro His Met Asp Gly Met Leu Ala Asp Phe Arg Lys Val Ala Glu 
5600 5605 5610 

Glu Leu Ser Tyr Glu Ala Pro Arg He Pro He Val Ser Asn Leu 
5615 5620 5625 

Thr Gly Ala Leu Val Thr Asp Glu Met Gly Ser Ala Asp Phe Trp 
5630 5635 5640 

Val Arg His Val Arg Glu Ala Val Arg Phe Leu Asp Gly He Arg 
5645 5650 5655 

Ala Leu Glu Ala Ala Gly Val Thr Val Tyr Val Glu Leu Gly Pro 
5660 5665 5670 

Asp Gly Val Leu Ser Ala Met Ala Gin Glu Cys Val Thr Gly Glu 
5675 5680 5685 

Gly Ala Ala Phe Val Pro Ala Leu Arg Lys Gly Arg Pro Glu Ala 
5690 5695 5700 

Glu Thr He Thr Ala Ala Leu Ala His Ala His Thr His Gly He 
5705 5710 5715 

Ala Val Asp Trp Gin Ala Tyr Phe Ala Gly Thr Gly Ala Gin Arg 
5720 5725 5730 

Val Asp Leu Pro Thr Tyr Ala Phe Gin Arg Gin Arg Tyr Trp Val 
5735 5740 5745 

Asp Ser Phe Ala Glu Phe Asp Asp Val Ala Ser Ala Gly He Gly 
5750 5755 5760 

Ser Ala Gly His Pro Leu Leu Gly Ala Ala Val Glu Leu Pro Asp 
5765 5770 5775 

Ser Asp Gly Phe Leu Phe Thr Gly Arg Leu Ser Leu Arg Thr His 
5780 5785 5790 

Pro Trp Leu Ala Asp His Val Val Ala Asp Thr Val Val Val Pro 
5795 5800 5805 

Gly Ala Ala Phe Val Glu Leu Ala Val Arg Ala Gly Asp Glu Val 
5810 5815 5820 

Gly Cys Glu Glu Val Glu Glu Leu Val Leu Glu Ala Pro Leu Val 
5825 5830 5835 

Leu Pro Glu Lys Gly Ala Val Gin Leu Arg Leu Ser Val Gly Gly 
5840 5845 ' 5850 

Ala Asp Asp Gin Gly Arg Arg Ser Val His Val His Ser Arg Val 
5855 5860 5865 
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Glu Ala Ala Asp Gly Gly Gly Val Pro Gly Gly Ala Trp Ser Arg 
5870 5875 5880 

Asn Ala Thr Gly Leu Leu Ser Thr Gly Gly Ser Gly Ser Asp Val 
5885 5890 5895 

Asp Ser Gly Thr Val He Gly Glu Trp Pro Pro Ala Gly Ala Glu 
5900 5905 5910 

Gin Val Asp Val Thr Ala Val Arg Glu Arg Leu Ala Ala Ala Gly 
5915 5920 5925 

Leu His His Gly Pro Gly Phe Arg Thr Leu Thr Glu Val Trp Val 
5930 5935 5940 

Arg Gly Glu Glu Val Phe Ala Glu Ala Arg Leu Ser Asp Glu Leu 
5945 5950 5955 

Ser Ala Ser Ala Gly Arg Phe Ala Leu His Pro Thr Leu Leu Asp 
5960 5965 5970 

Ala Ala Ser Gin Ala Leu Ala Ala Gly Thr Thr Ala Ala Ala Ser 
5975 5980 5985 

Gly He Gly Gly Ala Gly Arg Leu Pro Gin Ala Trp Arg Gly Val 
5990 5995 6000 

Arg Leu His Ala Gly Gly Ala Asp Ala Leu Arg Leu Arg He Thr 
6005 6010 6015 

Ala Gly Gly Gin Asp Thr Val Ser Val Val Leu Thr Asp Thr Gin 
6020 6025 6030 

Gly Ala Pro Val Ala Thr Val Gly Ser Leu Val Thr Glu Ala Val 
6035 6040 6045 

Asp Ala Glu Arg Tyr Ala Ala Val Pro Asp Gly Ser His Asp Ser 
6050 6055 6060 

Leu Phe Arg Leu Asp Trp Val Arg Thr Thr Ala Pro Gly Arg Pro 
6065 6070 6075 

Thr Ser Ala Asp Phe Ala Val Leu Gly Thr Pro Gly Thr Gly He 
6080 6085 6090 

Gly Ala Arg He Gly Gly Asp Glu Gly Phe Leu Val Gly Ala Leu 
6095 6100 6105 

Glu Arg Ala Gly Leu Thr Ala Glu Thr Tyr Asp Gly Leu Ala Ala 
6110 6115 6120 

Leu Asp Ser Ala Val Ala Ala Gly Met Ala Met Pro Glu Thr Val ' 
6125 6130 6135 

Val Val Ser Phe Ala Ala Ala Leu Asp Pro Ala Ser Asp Ser Ala 
6140 6145 6150 

Ala Asp Thr Val Ala Ser Val Asp Ser Ala Glu Glu Val Ala Arg 
6155 6160 6165 

Leu Ala Gin Ala Val Arg Glu Ala Thr His Arg Ala Leu Ala Thr 
6170 6175 6180 
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Val Gin Gly Trp Leu Asp Asn Gly Arg Phe Ala Gly Ala Arg Leu 
6185 6190 6195 

Val Val Val Thr Arg Gly Ala Val Ala Thr Gly Arg Asp Thr Glu 
6200 6205 6210 

Val Glu Asp Leu Ala His Ala Pro Val Trp Gly Leu Leu Arg Ala 
6215 6220 6225 

Ala Gin Thr Glu His Pro Asp Arg Phe Val Leu Val Asp Leu Asp 
6230 6235 6240 

Gly Ala Asp Ala Ser Val Arg Ala Leu Pro Gly Ala He Ala Ser 
6245 6250 6255 

Gin Glu Ser Glu Leu Ala Val Arg Asp Gly Val Leu Tyr Ala Pro 
6260 6265 6270 

Arg Leu Val Arg Val Gly Ala Glu Ala Val Thr Gly Asp Thr Gly 
6275 6280 6285 

Gly Arg Arg He Asp Pro Arg Gly Thr Val Leu He Thr Gly Ala 
6290 6295 6300 

Ser Gly Gly Leu Ala Gly Leu Phe Ala Arg His Leu Val Ala Glu 
6305 6310 6315 

His Gly Val Arg His Leu Leu Leu Thr Ser Arg Arg Gly Ala Ala 
6320 6325 6330 

Ala Glu Gly Ala Ala Gin Leu Ala Asp Glu Leu Val Ala Leu Gly 
6335 6340 6345 

Ala Gin Val Thr Trp Ala Ala Cys Asp Val Ala Asp Arg Asp Ala 
6350 6355 6360 

Leu Ala Ala Leu Leu Ala Ser Val Pro Ala Glu Gin Pro Leu Thr 
6365 6370 6375 

Ala Val Val His Thr Ala Ala Val Leu Asp Asp Gly Val Val Asp 
6380 6385 6390 

Leu Leu Thr Pro Glu Arg Val Asp Arg Val Leu Arg Pro Lys Ala 
6395 6400 6405 

Glu Ala Ala Leu His Leu His Glu Leu Thr Lys Asp Leu Asp Leu 
6410 6415 6420 

Ser Ala Phe Val Leu Phe Ser Ala Ala Ala Gly Thr Leu Gly Gly 
6425 6430 6435 

Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn Val Phe Leu Asp Ala 
6440 6445 6450 

Leu Ala Arg His Arg Thr Ala Arg Gly Leu Thr Ala Leu Ser Leu 
6455 6460 6465 

Val Trp Gly Met Trp Ala Glu Glu Arg Gly Met Ala Gly Arg Leu 
6470 6475 6480 

Thr Glu Ala Glu Leu Gly Arg Ala Gly Arg Gly Gly Val Ala Pro 
6485 6490 6495 
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Leu Ser Ala Thr Glu Gly Leu Ala Leu Phe Asp Ala Ala Leu Ala 
6500 6505 6510 

Ala Asp Glu Ala Val Leu Val Pro Val Arg lie Asp Val Pro Thr 
6515 6520 6525 

Leu Arg Ala Arg Ala Ala Asp Gly Gly He His Pro Met Phe Arg 
6530 6535 6540 

Gly Leu Val Arg Thr Pro Val Arg Arg Ser Ala Gin Ser Ala Gly 
6545 6550 6555 

Arg Ala Ala Gly Thr Val Pro Thr Asp Gly Ala Gly Glu Arg Thr 
6560 6565 6570 

Leu Ala Arg Gin Leu Ala Glu Leu Ser Val Ala Glu Arg Glu Arg 
6575 6580 6585 

Thr Val Leu Asp Leu Val Arg Gly Gin Val Ala Ala Val Leu Gly 
6590 6595 6600 

Tyr Gly Ser Ala Glu His lie Gly Gly Glu Gin Ala Phe Lys Glu 
6605 6610 6615 

Leu Gly Phe Asp Ser Leu Thr Ala Val Glu Leu Arg Asn Arg Leu 
6620 6625 6630 

Gly Ala Ala Gly Gly Leu Arg Leu Pro Ala Thr Leu He Tyr Asp 
6635 6640 6645 

Tyr Pro Asn Pro Ala Ala Leu Ala Gin His Leu Leu Ser Glu Val 
6650 6655 6660 

Ala Pro Asp Thr Ala Glu Arg Lys Leu Ser Val Leu Glu Glu Leu 
6665 6670 6675 

Asp Arg Leu Glu Ser Thr Phe Ser Ser Leu Ala Pro Ala Glu Leu 
6680 6685 6690 

Ser Ala Ala Ala Gly Asp Glu Ala Ala His Ala Arg Val- Ala Val 
6695 6700 6705 

Arg Leu Gin Thr Leu Leu Ala Gin Trp Asn Asp Ala Arg Leu Ala 
6710 6715 6720 

Glu Gly Gly Ser Gly Ala His Ala He Glu Glu Ala Ser Asp Asp 
6725 6730 6735 

Glu Leu • Phe Ala Leu He Asp Lys Lys Phe Gly Gin Gly 
6740 6745 6750 

<210> 26 
<211> 20256 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 26 

atgacaaccc ccaacgaaaa agtcgttgaa gcgctgcggg cctccctcaa ggaaaccgag 60 
cggctgcgcc gccggaacca ggagctcacc gacgccgcgc gcgagcccat cgcgatcgtc 120 



ggcatgagct gccgcttccc gggcggagtc agctcgcccg aggacctgtg gagactcgtc 180 
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gagagcggtg gcgacgccat ctcgggcttc cccgtcaacc gcggctggga catcgagtcgi 240 

ctgtacgacc ccgatccgga ccacgagggc accacctacg cccgcgacgg cggcttcctc 300 

cacgaggcgg ccgacttcga ccccgcgttc ttcgggatct ccccgcgcga ggccctcgcc 360 

atggacccgc agcagcggct gctcctggag accacctggg aggtcttcga acgagccgga 420 

atcgatcccg cg'tcgctgcg cggcagccgg gccggcgtct tcgtcggcgc gtccgccaac 480 

gcctacggag ccggctccca cgaccttccc gacggcgtgg agggacacct cctcaccggc 540 

accgcgtcca gtgtcctgtc cggccggctc gcctacgtct tcggcctgga gggccccgcc 600 

gccaccatcg acacggcgtg ctcgtcctcc tccgtcgccc tgcacatggc cgtccaggcg 660 

ctgcgccagg gcgagtgctc gctcgcgctg gccgcgggcg tcaccgtcct cgcgggcccg 720 

gacgtcttcg tcgagttcag ccgccagcgc ggcctgtcgc ccgacggccg ctgccggtcc 780 

ttcgccgagt cggccgacgg caccggctgg tcggagggcg ccggcgtcct cctggtggag 840 

cgcctctccg acgcccgccg caacggccac cacatcctcg ccgtggtccg cggctcggcc 900 

gtcaaccagg acggcgccag caacggcctg accgccccca acgggcccgc ccagcagaag 960 

gtcatccgcc aggccctgga gagcgcccgg ctgacccccg cggacatcga cgcggtcgag 1020 

gcccacggca ccggcacgac cctcggcgac cccatcgagg cgcaggcgct cctcgccacc 1080 

tacgggcaag ggcgcacgga cggccggccg ctgtggctcg gctccttgaa gtcgaacctc 1140 

ggccacaccc agaacgccgc cggtgtcgcc ggcatcatca agatggtcat ggcgatgcgg 1200 

cacggggtgc tgccccggac cctgcacgtc gacgagccca cctcgcacgt cgactggtcg 1260 

acgggcgcgg tggcgctgct gaccgagccg gtggagtggc cggagaccgg gcgcccgcgc 1320 

cgggtcggcg tctccgcctt cggcgtcagc ggcacgaatg tgcacacgat catcgagcag 1380 

gccccggccc ctgccccggc ccccgtcgcg gacgacacat cggaaccggc gcccgccgcc 1440 

cggccgaagg cgctgccctg gctcctctcc gcgaagggcc gggacgccct gcgcgaccgg 1500 

gccgcacagc tgctcgcgta cgccgaggaa caccccgacc tgcggccggt cgacatcgcc 1560 

gggtcgctgg cggtgggcag gccgtccttc gaggaccgcg ccgcggtggt cgccgccgac 1620 

cgcgaggggc tgctggccgg cctcgcggca ctggcggacg gcggctcggc gacgggtctc 1680 

gtcaaggggt cgtcgcagct cgtggggaag ctggcgttcc tgttcaccgg gcaggggagc 1740 

cagcggctgg ggatgggccg tgagctgtac gagacgtatc ccgtcttcgc gcaggccttg 1800 

gacgcggtgt gtgagcggct ggaactaccc ctgaagaacg tgctgttcgg gacggacagc 1860 

gctgcgctgg acgagacctc gtacacgcag cctgctctct tcgccgttga ggtggcgttg 1920 

ttccggctcg tggagagctg gggcctgaag ccggacttcc tggccgggca ttcgatcggt 1980 

gagatcgcgg ccgcgcatgt ggccggggtg ttctcgctgg acgacgcgtg cgcgctggtg 2040 
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tcggctcgcg gccggttgat gggggcgctg ccgggcggtg gcgtgatgat cgcggtccag 2100 

gcgtcggagg acgaggtcct gccgctgctg accgatcgcg tgagcattgc cgcgatcaac 2160 

ggtccgcagt cggtcgtgat cgcgggtgac gaagccgatg cggtagccat cgccgagtcc 2220 

ttcgcggacc gcaagtccaa gcggctcacg gtcagtcacg cgttccattc gccgcacatg 2280 

gacggcatgt tggaggactt ccgggtcgtg gcggagggtc tgtcgtacga ggctccgcgc 2340 

atcccggtcg tctcgaacct caccggcgct ctcgtctccg acgagatggg ctcggccgac 2400 

ttctgggtcc gccacgtccg cgagaccgtc cgcttcctgg acggtatccg caccctggaa 2460 

gccgctggcg tcaccaagta cgtcgaactc ggcccggacg gcgtgctgtc cgccctggcc 2520 

caggactgcg tgagcggcga ggactccgtc ttcatccctg tactccgcaa ggcacgcccc 2580 

gaggccgaga cggtcgccac cgccctcgcc tcggcccacg tccacggcat ccccgtcgac 2640 

tggcgggcgt acttcgccgg gaccggcgcc cagcgcgtag acctccccac ctaccccttc 2700 

cagcgccagc gctactggat cgagccgggc ggccgtgccg gagacgtggg cgcggccggg 2760 

ctggaggagg cggggcatcc gctgctgggt gcggccgtac cgctcgccga ctccgagggc 2820 

ttcctcttca ccgggcggct cggtcgcacc tcgcacccct ggctggccga tcacgcggtc 2880 

atggacaccg ttctgctccc cggcacggcc ttcgtcgacc tcgcggtgcg cgccggtgac 2940 

caggtcggat gcgatgtcgt cgaggagctg acgctggaag cgccgctggt gctgcccgag 3000 

cgcggtgccg tccagataca gatgcacgtc ggcgcgcccg acgcggacgg tacgggacgg 3060 

cggacgttca ccctgtcctc gcgtacgcag gacggcgcgg ccgacgaacc gtggacgcgg 3120 

cacgccggcg gcgtcctcgc gcacggcgcg gcgcaaccgg ccttcgcgcc ggtccagtgg 3180 

cccccggcgg gtgccgagcc gatcccgacg gagagcctgt acgcggacct ggccgaggtc 3240 

ggcatgggat acggacccgc gttccgcggc ctcacggccg cctggcggca cggcgagagc 3300 

gtctacgtcg aggtcgcgct ccccgaggaa accgcctcca cggcacggga cttcggcctg 3360 

caccccgccc tcctggacgc ggcgctgcac gcgctgggtc tcggcgtact gggtggcgtc 3420 

gagggtgaag ggcggctccc cttcgcgtgg agcggtgtga ccctgcacgc ggccggagcg 3480 

gacgcgctgc gcgtgcacct cgctccggcg ggcgcccacg gcgtacgcct ggagatcgcg 3540 

gacgccgcgg gcgcacctgt cgcgaccgtc gactcgctcg tcctgcggac cgtatcggag 3600 

gagcaggtac gcgccgcgcg caccgcgtac cacgagtcgg tgttccgggc ggagtggacg 3660 

gccctgccga ccgccgccga atccgcggcc acgcatggcc gttgggccgt gctgggagcg 3720 

gcggacgcgg gcgattcgcc gcgcgacgcg ctggtgaacg ggctgctcgg ccacctgccc 3780 

ggcgaggtcg cgcgctacgc cgacctggcc gagctggcgg cggccgtcga ggccggagcg 3840 

gccacgccgg acgccgtgtt cgccgcgtac gcgcggtccg atgacgacgg accggccgca 3900 

ccggacgtgt ccgcaccgg'a cgtgtccgcg caggcggtgc acgcggccac ccacgacgcc 3960 
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ctcgcactcg tccagacgtg gttcggtgag gagcccttcg ccggggaccg gttcgccgcc 4020 

acccgcctgg tcgtgctcac ccggggcgcg gtcgcggcgg gcgacggcga cacggtcacc 4080 

gaccccgcac acgcggccgt ctggggtctg ctgcgctccg cgcagtccga gtaccccgac 4140 

cggctgctgc tgatcgacac cgacggggtc gaggactccg tacacgccct gcccgccgtg 4200 

ctcgccgtcg gagagccgca actcgccctg cgtgcaggct ccgtacacgc gctccggctc 4260 

gcccgcgtgg ccgccgcgac gccggaggac gccgccgctc cgacgcagta cgcgcccgga 4320 

tcgacggtgc tgatcaccgg cgcgggcggc atgctcggcg gtctgatcgc ccgccgtctc 4380 

gtcgccgaac acggcgtacg gcacctgctg ctggtgggcc gccgcggcgc cgccgctccc 4440 

ggagcggaac agctgagcgc cgaactggcc gaggcgggcg cctcggtgac ctgggccgcg 4500 

tgcgacgtcg ccgaccggga cgccctctcg gccgtactgc acgcgatacc cgccgagcac 4560 

ccgctcggcg cggtcgtcca caccgctggt gtgctggacg acggtgtgat cgcctcactg 4620 

acccccgagc ggctctcggc cgtgctgcgc cccaaggtcg acgccgcctg caacctccac 4680 

gagctgaccc ggcacctcga cctcacggcg ttcgtgctct tctcctccat cggcggcgtc 4740 

ttcggcggcc cgggacaggg caactacgcg gcggcgaacg tgttcctcga cgcactcgcc 4800 

cagcaccgcc gctcccaggg actcgccgcc acctccctgg cctgggccct gtgggccgac 4860 

agcacgggca tggccggcag cctcgacgag gccgacatca gccggatgcg gcggggcggc 4920 

ctgcccccgc tgaccacggc cgagggcctg gaactgttcg acctcgccca ccgcatcgac 4980 

gaggccgcac cggtcctgat gcgcgccgac ctgaccgccc tgcgcacgca ggcccaggcc 5040 

ggcacgatgt cgccgctgct gcgcggtctc gtacgggtcc ccgcgcgccg cagcgccagt 5100 

ggcgcggccg gtacgggcgg tgagtccgga ctgcgcgagc gcctcgccgg actctcggcc 5160 

gccgaacggg accgtacgct gctcgacctc gtccgcaagc aggtcgccgc ggccctcggc 5220 

taccccggac cctccgccgt cgagcccggc cgctccttca aggaactcgg cttcgactcg 5280 

ctcaccgccg tcgaactgcg caacctgctc ggcgacgcca ccggccgccg cctccccgcc 5340 

accctcgtct tcgactaccc gacggcgacc gccctcgccg ggtacctccg cgaggagatc 5400 

atcggagacc tggcggacgc cgtcaccgcc ccggccctcg tgccgtccgc ggccgtggcg 5460 

ggcgcgggcg cgggcgcgga cgacgacgat ccgatcgcga tcgtcgccat gagctgccgg 5520 

ttccccggag ggatcgcatc ccccgaggac ctgtggcagc tgctcgtcac cggccgcgac 5580 

ggcatcacgg gcttcccggc ggaccgtggc tgggacctcg acagcctcta cagcgacgac 5640 

cccgaccgcg agggcacgag ctacgcccgc gagggcggat tcctgcacga ggccgccgag 5700 

ttcgacgcct ccttcttcgg gatctcgccg cgcgaggccc tcgccatgga cccgcagcag 5760 

cggctgctcc tggagaccac ctgggagacg ttcgagcgcg cgggcatcga cccgaccagc 5820 
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ctgcgcggca gccggaccgg cgtgttcgtc ggctccaacg cccaggacta cctccagctc 5880 

tggctgaacg acgcggacgg cctcgaagga cacctgggca ccggcaacgc ggccagcgtc 5940 

gtctccggcc gcctctccta caccttcggc ctggagggcc cggccgtcac ggtcgacacg 6000 

gcctgctcgt cctccctcgt caccctgcac ctggccgccc aggccctgcg ccgcggcgag 6060 

tgctccatgg cgctcgccgg cgcggt'cacc atcatgtcca cgcccggcgc gttcaccgag 6120 

ttcagccgcc agcgcggact cgccgccgac ggccgcatca aggcgttcgc cgccgccgcc 6180 

gacggcacga gctggtccga aggcgtcggc ctgctgctcg tcgagcggct ctcggacgca 6240 

cggcgcaacg gtcacccggt tctggcggtg gtgcggggca ccgccgtcaa ccaggacggc 6300 

gcgagcaacg gcctgaccgc gccgaacggc ccgtcccagc agcgcgtcat ccgcgaggcg 6360 

ctggccgacg cgggcctgtc ggccgccgag gtggatgcgg tcgaggccca cggcaccggc 6420 

acgaccctcg gcgaccccat cgaggcgcag gcgctcctcg ccacgtacgg ccagggccgc 6480 

ccggacgacc agccgctgtg gctcggctcc gtgaagtcca acatcggcca cacccaggcc 6540 

gtggccggag ccgccggcat catcaagatg gfccatggcga tgcgccacgg cgtactgccg 6600 

cagaccctgc acatcgacga gccgacgccg tacgtggact ggtcggcggg cgacatcgcc 6660 

ctgctgaccg agcagcgggc gtggccggag accggccgcc cgcgcagggc gggcgtctcc 6720 

tcgttcggct acagcggaac caacgcgcac gccgtcatcg agcaggcacc gcagaacgcg 6780 

atggagcgga ccccgcaggg cgacaacctg ccggcccgca cccccgcgac gcggaccctc 6840 

ccggtgctgc cgctgctcgt ctccggccgc acggcgccgg ccctgcgagc ccaggcggaa 6900 

cgcctgcgac cggccgcgac cgccctcgcg acgggcacgg taacgaactc cggagctttg 6960 

gaagcactcg acctgggcta ctccctggcc acgagccgcg ccgcactgga acaccgggcg 702 0 

gtcctgatcg gcaccccgtc ggacggccag gcactggcct cgcgactcga cgccctggcg 7080 

gcgggcgagc aggtgcccgg cctggtgcag ggcacggctt ccggtggcgg gctcgccttc 7140 

ctgttcacgg gacaggggag ccagcggctg gggatggggc gcgagctgta cgagacgtac 7200 

ccggtgttcg cggaggcgtt ggatgcggtg tgcgcccggc tcgaactgcc tttgaaggag 7260 

gtgctgfctcg gggcggatgg cgctgcgctg gatcagacgg cggtgacaca gccggccctc 7320 

ttcgccattg aggtggcgtt gttccggctg gtcgagtcgt ggggtctgag gccggacttt 7380 

gtggcgggtc attcgattgg tgagatcgcc gctgcgcatg tggcgggggt gttctcgctg 7440 

gaggacgcct gcaggttggt cgaggcgcgt gggcgtctta tgcaggcgct gcctggtggt 7500 

ggcgtgatga tcgcggtcca ggcgtcggag gatgaagtcc tgccgttgct gaccgatcgc 7560 

gtgagcattg ccgcgatcaa tggtccgcag tcggtggtga tcgcgggtga cgaggccgac 7620 

gcggtggcca tcgcggagtc cttcacgggc cgcaagtcga agcatctggc ggtcagccac 7680 

gcgttccatt cgccgcacat ggacggcatg ttggaggact tccgggccgt ggcggagggc 7740 
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ctgtcgtacg aggctccgcg tattgcggtg gtgtcgaatc tgacgggtgc gttggtctcc 7800 

gacgagatgt cgtcggctga gttctgggtg cgtcatgtcc gtgaggcggt tcgcttcctg 7860 

gacggtafctc gggctttgga ggctgctggg gttacgacgt atgtcgagct tggccctggg 7920 

ggtgtgctgt cggcgctggc gcaggagtgt gtcagtgggg acggtgctgc tttcgtgccg 7980 

gtgctgcgtt ctggacgttc cgaggccgag accgtggtga ccgcgctggc tcaggcgcat 8040 

gtgcggggtg tggaggtcga ctgggcggcg ttcttcgccg ggaccggtgc tgagcggatc 8100 

gatcfcgccga cgtacgcctt ccagcgccag cgctactggc cggagaccgt gctgtcgacc 8160 

gtgggcccgg tcgttgccga ggccgtcgat gcggtggacg cccggttctg ggatgcggtg 8220 

gagcgggagg atctcgcgtc gcttgtcgca gagctggacg tggacgagac ,gcctctcggc 8280 

gaggtcgttc ccgcgctgtc ggcgtggcgt cgggagcggc gtgcccagtc ggaggtggac 8340 

ggttggcgct accgggtgtc gtggaagccg ctggctgatg cttcgacggc gcggttgtcc 8400 

ggctcttggg tggtggtgtc gcccgataag ggtgtggatg actcggctgt ggtcgccggt 8460 

ctggctgggc gtggtgctga ggtccgtcgg gttgtggtcg aggcgggtgt ggaccgttcg 8520 

gcgctggctg ggttgctggc cgatgcgggt tctgctgcgg gtgtggtgtc gcttctcggg 8580 

ctggatgagt ctgaggggct gctggggact gttggtttgg tgcaggcgtt gggtgatgcc 8640 

ggggtggagg cgccgttgtg gtgcctgacc cgtggtgctg tctccgtcgg tcgttcggat 8700 

cggcttgtgt cgccggtgca ggcgcaggtg tggggtctgg gccgggttgc cgccctggag 8760 

gttccggagc attggggcgg gctggttgac ctgccggaag tgctggatga gcgggctgtg 8820 

gcccgcttgg tcggtgtgct tgcgggttcc ggcgaagatc aggtcgcggt tcgttcgtct 8880 

ggtgtgttcg gtcgtcgttt ggtgcgtgca ccgcgggccg agggtgctgc ggcgtggaca 8940 

ccgaccggca ctgttcttgt caccggtggt acgggtgtgc tgggtggccg ggtggcgcgt 9000 

tggctggcgg gggcgggcgc tgagcgtctg gtgctgacca gtcgtcgtgg tccggatgct 9060 

ccgggtgcgg ctgagctggt ggaagagctg accaccggct tcggggtgga ggtttcgatc 9120 

gtcgcgtgtg acgcggctga ccgtgacgcc ctgcgcgccc tgctctccgc tgaggccggg 9180 

actctgaccg ctgtgatcca cacggccggt gtcctggacg acggcgtcct cgacgcactc 9240 

accccggacc gcatcgacag cgttctgcgc gccaaggccg tctcggcact caacctgcac 9300 

gaactgacgg ccgagcttga tatcgagctg tccgccttcg tcctcttctc gtcgatgagt 9360 

ggcacggtgg gtgcggccgg tcaggccaac tacgcggccg ccaacgcctt cctggatgcc 9420 

ctggccgagc agcggcgcgc cgatggtctc gcggcgacct cgctcgcttg gggtccgtgg 9480 

gcggaaggcg gcatggccgc cgatgcggcg ctcgaagccc gtatgcgccg cggcggagta 9540 

ccgcccatgg acgcggagct tgccctttcg gctcttcggc aggccatcgg ttccgccgat 9600 
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gccgctctga ccatcgtgga cttcgactgg gcacggttcg. cgcccggctt caccgccgtg 9660 

cgagccggca acctgctcgc cgaactgccc gaggcggcgg ccgtcatgcg cggcccggag 9720 

aacgcggaca gccgcccgga acacgccgac tcgtcgctcg ccctgaggct tcagggcatg 9780 

gcccaggccg accaggagcc tttccttctg gagctcgtgc gtgcacaggt cgccgaggtg 9840 

ctgggacact ccggcgccga ggacatcgag gcgggacgcg cgttcaggga gatcggcttc 9900 

gactcgctga ccgccgtcga gctgcgcaac cgcctcgggg cggctgccga gctgcggctc 9960 

ccggccacgc tcgtctacga otacccgaca ccggcggccc tcgccgtcca cctccgtacc 10020 

gaactgctcg gcaagcaggt cgtcgtgtcc ggtccggtct ccaaggtcgt tgacgacgat 10080 

ccgatcgcga tcgtctcgat gagctgccgc ttccccggtg gcgtgcggac cccggaagac 10140 

ctgtgggaac tgctgtccac cggcggcgac gccatctcgg atcttcccct ggaccgtggc 10200 

tgggacatcg acgcgctgta cgacgccgat cccagcacac agggcacttc gtacgcccgc 10260 

gcgggtggct tcctctacga cgccgccgac ttcgacgcgg acttcttcgg gatctcgccg 10320 

cgcgaggccc tcgccatgga cccccagcag cgactgctcc tggagacgtc ctgggaagcc 10380 

ttcgagcggg cgggcatcga ccccgagacg ctccggggca gccaggccgg tgtcttcgtc 10440 

ggcaccaacg gccaggacta cctctccgta ctgctggagg agcccgaagg cctcgaaggc 10500 

cacttgggca ccggcaacgc ggcgagcgtc gtctccggtc ggctctcgta cgtgttcggc 10560 

ctggagggtc cggcggtcac ggtcgacacg gcgtgctcgt cctcgttggt cgccctgcac 10620 

tgggcgatcc aggccctgcg caacggcgaa tgctcgctgg cgctcgccgg tggtgtgacg 10680 

gtgatgtcga ccccgggcac cttcatcgag ttcagccgtc agcgtgggct cgcggaggac 10740 

ggccgtatca aggcgttcgc ggcggccgcg gacggtacgg gctggggcga gggcgtcggc 10800 

atgctcctgg tggagcggct gtccgacgcc gagcggaacg ggcacccggt cctggcgatc 10860 

gtgcggggct cggcgatcaa ccaggacggt gcgagcaacg gcctcaccgc ccccaatggc 10920 

ccctcgcagc agcgcgtgat ccgtgcggcg ctggcgagcg cgggtctgtc cgccgccgac 10980 

gtggacgcgg tcgaggcgca cggcaccggt acgacgctgg gcgacccgat cgaggcgcag 11040 

gccctgctcg ccacgtacgg gcaggaccgc ccggccgacc ggcctctgca gctcggttcc 11100 

atcaagtcca acatcgggca cacgcaggcc gcggccggtg tcgccggagt gatcaagatg 11160 

gtgctggcca tggagcacgg cgtgctcccg cagagcctcc acatcgacgc accgtcaccg 11220 

caggtcgact gggaagccgg tgacatcgcg ctgctcaccg agcagcggca gtggccggag 11280 

accggacgtc cccgccgggc aggtgtgtcg tcgttcggct tcagtggcac caacgctcac 11340 

accatcatcg agcaggcacc ggcgtcgacg gagaccgacc gggccgaatc cggctcggtg 11400 

gaaccggact tcgttcccct gatgctctcg gcgaagagcg acgtcgcact ccgggcccag 11460 

gccgcaagcc tgcgcgcacg gctgatcgcc gcccccgaca tgcgcctgtc cgacgtcggc 11520 
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tccacgctga cgaccggccg ctcggcgttc gagcgccggg cggcgctggt ggcagggggc 11580 

cgcgaggggc tgctcgcggg gcttgaggca ctggcggacg gcggttcggc ggcagggctg 11640 

gtggaaggtt cgccggtgag tggaaagctg gcgttcctgt tcacggggca ggggagtcag 11700 

cgtctgggca tgggccgtga gctgtacgag gcgtatccgg tgttcgcgga tgcgctggat 11760 

gcggtgtgtg tccgtcttga actgcccttg atggatgtgc tgttcggggc ggatgcgggt 11820 

ctgctgaacg agaccgcgta cacccagccg gcgctcttcg ccgttgaggt ggcgttgttc 11880 

cggctggtgg agagctgggg tctgaggccg gacttcctgg cgggtcattc gatcggtgag 11940 

atcgcggccg cgcatgtggc cggggtgctg tccctggacg atgcctgtgc tctggtggag 12000 

gctcgggggc ggttgatggg tgcgctgcct gcgggtggcg tgatgatcgc ggtgcaggcg 12060 

tcggaggacg aggtcctgcc gctgctgacg gaccgcgtga gcattgccgc gatcaatggt 12120 

cctcagtcgg tggtgatcgc gggcgacgaa gccgacgcgg tcgcgatcgt ggagtcgttc 12180 

acggggcgta agtcgaagcg gctatcggtg agtcacgcgt tccattcgcc gcacatggac 12240 

ggcatgttgg aggacttccg ggtcgtggcg gagggcctgt cgtacgacgc cccgcgcatc 12300 

cccgtcgtct cgaacctcac cggcgctctg gtcaccgacg agatgggttc ggcggacttc 12360 

tgggtccggc acgtccgcga ggccgttcgc ttcctggacg gcatccgggc cctggaggcc 12420 

gcgggcgtga cgacgtacgt cgaactcggc cccgacggtg ttctgtcggc gatggcccag 12480 

gagtgtgtga ccgaaggtgg agcggcgttc gttcccgtcc tgcggaaggg gcggcccgag 12540 

gccgagacgg tgatggccac ccttggccag gcacacgtca ggggcgtcgc ggtcgactgg 12600 

cattcggtct acgggaccgg tgcccagcgg gtcgatctgc cgacctactc cttccagcga 12660 

cagcggtact ggccggcggc gtcttcgacg gcaggtggtt cggtcgacag gagcgtcgat 12720 

gcggtggacg cccggttctg ggatgcggtg gagcgggagg atctcgcgtc gctggccgcg 12780 

gagctggacc tggacgacga cgctcccttc agtgaactgg cccccgcgct gtcggcgtgg 12840 

cggcgggagc ggcgtgccct gtcggaggtg gatggctggc gctatcgggt gtcgtggaag 12900 

ccgctggcgg atgtctcggc gtcggggttg tccggctctt gggtggtgat ctcgcctgct 12960 

gggggtgtgg acgactcggc tgtggtgggt gcgctggttg ggcgtggtgc tgaggtccgt 13020 

cgggttgtgg tcgaggcggg tgtggatcgt tcggcgctgg ctgggttgct ggccgatgcg 13080 

ggttctgctg cgggtgtggt gtcgcttctc gggctggatg agtctgaggg gctgctgggg 13140 

actgttggtt tggtgcaggc gttgggtgat gccggggtgg aggcgccgtt gtggtgcctg 13200 

acccgtggtg ctgtctccgt cggtcgttcg gatcggcttg tgtcgccggt tcaggcgcag 13260 

gtgtggggtt tggggcgggt tgccgccctg gaggtccccg agcgctgggg cgggctcatc 13320 

gatctgcctg aggtgctgga tgagcgggct gtgtcccgtc tggtcggtgt gctttcgggt 13380 
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ggtggttctg gtgaggatca ggttgcggtt cgttcgtcgg gtgtgttcgg tcgtcgtctg 13440 

gtgcgtgcac cgcgggctga gggggcttcg gcgtggtctc cgaccggcac ggttcttgtc 13500 

accggtggta cgggtgtgct gggtggccgg gtggcgcgtt ggctggccgg ggcgggtgct 13560 

gagcgtctgg tgctgaccag tcgtcgtggt ccggatgctc cgggtgcggc tgagctggtc 13620 

gaggaactgg ccgggtcggg ggtcgaggtt tcggtcgtcg cgtgtgatgc ggccgaccgt 13680 

gacgctctgc gcgccctgct ctccgccgag gccgggactc tgaccgctgt gatccacacg 13740 

gccggagttc tggacgacgg cgtcctcgac gcgctcaccc cggaccgcat cgacagcgtt 13800 

ctgcgcgcca aggcagtctc ggccatcaac ctgcacgaac tgacggccga gctcggcatc 13860 

gaactctccg ccttcgtcct cttctcctcc gtcacaggca cctggggtac ggcggggcaa 13920 

gccaactacg cggctgccaa cgcctacctg gatgctctgg ccgagcagcg gcgcgccgac 13980 

ggcctcgcgg cgacgtccat cgcgtggggt ccgtgggccg agggcggcat ggccgccgat 14040 

gcggcactcg aagcccgtat gcgccgtggc ggagtaccgc ccatgaaggg tgaggcagcc 14100 

gtcaacgccc ttcagcgggc gttgaacgcg aacgacacgg ttgtcaccgt cgtggatgtg 14160 

gaatgggagc ggttcgcacc cggtttcacc gccgcacggg caagcacgct cctcgccgaa 14220 

ctgccagagg cccagcgggc acttgctccg caggagggcg acgagggcca ggacgacggc 14280 

gctgtccacg gtcgcggtgg tcactcgctt gcggaacggc tcgcggagct gtcggccgcc 14340 

gagcgcgacc ggctgctgct cggcctcgtg cgcaaggaag tcgccgcggt actcggtcac 14400 

gccggcgtgg aaagcatcgg tgcggcgcgc gcgttcaagg aactcggctt cgactcgctc 14460 

acggccgtcg aactgcgcaa ccggctcggc gcggtcaccg ggcttcggct cccggccacg 14520 

ctgatctacg actaccccac gtccggggcc ttggcggaat acctgcgggg cgagttgctc 14580 

ggtacgcagg ccgtggtgtc cggtccggtg tccaatgccg tcgccgtcga cgacgacccg 14640 

atcgcgatcg tcgcgatgag ctgccgcttc cccggcggcg tacggacccc ggaagacctg 14700 

tggcaactgc tggcgacggg acgcgacgcc atcggcgagt tcccggaaga ccgtggctgg 14760 

gacgcggagg ccctgttcgg gccccagttc gagcaggacg ccccgtatgc gcgtgagggc 14820 

gggttcctct acgacgtcgc cgacttcgat cccgccttct tcgggatctc gccgcgcgag 14880 

gccctcgcca tggacccgca gcagcgcctg ctgctcgaaa cctcctggga agccttcgag 14940 

cgggccggga tcgatccgct ctcggtgcgg ggcagccagg ccggtgtctt cgtcggcacc 15000 

aacggccagg actacctctc gctcgtgctg aactccgcgg acggcggcga cggcttcatg 15060 

agcaccggaa actcggcgag tgtcgtctcc ggccgacttt cctatgtgtt cggcctggaa 15120 

ggccccgcgg tcaccgtcga caccgcgtgc tcggcgtccc tggtcgcgct gcatctcgcg 15180 

gtgcaggcgc tgcgcaacgg cgaatgctcc ctggcgctcg cgggcggtgt gacggtgatg 15240 

tccacgcccg gcgccttcgc cgagttcagc cgtcagcggg ggctcgcgga ggacggccgt 15300 
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atcaaggcgt 


tcgcggcggc 


cgcggacggt 


acgggctggg 


gcgagggcgt 


gggcatgetc 


15360 


c t ggt ggagc 


ggctctccga 


cgcccgcagg 


aacggtcacc 


ccgtcctggc 


cctggtccgg 


15420 


ggc tcggccg 


tcaaccagga 


cggcgcgagc 


aacgggc tea 


cggctccgaa 


cggcccctcg 


15480 


cagcagcgcg 


tcatccgtgc 


cgctctcgcg 


agcgccggcc 


tggcacccgg 


cgacatcgac 


15540 


gcggtcgagg 


cacacggcac 


cggtaccaag 


ctcggcgacc 


cgatcgaggc 


gcaggccctg 


15600 


ctcgccacgt 


acgggcagga 


ccgcccggcc 


gaccggcccc 


tgeagctegg 


ttccatcaag 


15660 


tccaacatcg 


ggcacacgca 


ggccgcggcc 


ggtgtcgccg 


gtttgatgaa 


gatggtcctc 


15720 


gccatgcagc 


acggggtgc t 


gccgcagacc 


ctgcacgtgg 


acgagccgac 


cccccacgtc 


15780 


gactggtcgg 


ccggtgacat 


cgcgctgctg 


accgagcggc 


gggagtggcc 


ggagaeggge 


15840 


cgtccgcgcc 


gggcgggcat 


ctcctcgttc 


ggtgtgagcg 


gtacgaaege 


gcacaccatc 


15900 


ctggagcagg 


caccgccgct 


cacggagaag 


gacgaggctg 


aggecgegag 


gccggagacc 


15960 


ggctccgccg 


tctcggcgtg 


gcccctcgcg 


ggcaagaccg 


aagccggcct 


gcgtgagcag 


16020 


gcggaacggc 


tgctggcaca 


catcgatgcc 


cactccgagc 


tgcggccggt 


ggacgtcggt 


16080 


cactcgctcg 


cgaccggccg 


ggcggcgttc 


gaccaccgtg 


ccgtgctcgt 


ggegggagae 


16140 


gaccggtcgg 


agttccgacg 


ggcactggcc 


gcgctggcgt 


egggagaate 


cgtcgcgcag 


16200 


gtggtacagg 


gcatcgcgcg 


accggatcag 


caagtggcgt 


tcctgttcac 


o ct cr cr c a cr cr cr cr 


16260 


agccagcggc 


tggggatggg 


gcgtgagctg 


tacgagacgt 


atcccgtctt 


cgcggatgcg 


16320 


ctggacgcgg 


tgtgtgctcg 


ccttgaactg 


cegctgaagg 


atgtgctgtt 


eggaggggae 


16380 


gcggatcggc 


tgaacgagac 


cgcgtacacc 


cagccggctc 


tettcgeggt 




16440 


ttgttccggc 


tggtggagtc 


gtggggtgtg 


aggceggact 


tcctggccgg 


gcattcgatc 


16500 


ggtgagatcg 


cggccgcgca 


tgtggcgggg 


gtgttctcgc 


tggatgaege 


ctgtgctctg 


16560 


gtggaggcgc 


gtgggcggtt 


gatgcaggcg 


ctgccgaccg 


gtggcgtgat 


gatcgcggfcc 


16620 


caggcgtcgg 


aggccgaggt 


tctgccgctg 


ctgaccgagc 


gcgtgagcat 


cgccgcgatc 


16680 


aacggtccgc 


agtcggtcgt 


gatcgcgggt 


gaegaggecg 


acgcggtcgc 


gatcgtggac 


16740 


gcattcaacg 


accgcaagtc 


caagcggctc 


gcggtcagtc 


acgcgttcca 


ctcgccgcac 


16800 


afcggacggca 


tgctcgccga 


cttccgcaag 


rr t - rr rr r rr rr Ft rr rr 


agctgtcgta 


cgaggcfcccg 


16860 


cgcatcccca 


tcgtctcgaa 


cctcacgggg 


gcccfcggtca 


ccgacgagat 


ggggteggee 


16920 


gacttctggg 


tgcggcacgt 


ccgcgaggcc 


gtccgcttcc 


tggaeggcat 


ccgggccctt 


16980 


gaggccgcgg 


gggtcacggt 


gtacgtcgaa 


ctgggcccgg 


aeggagtect 


gtcggctatg 


17040 


gcccaggagt 


gcgtcaccgg 


cgagggtgcg 


gccttcgtgc 


ccgctctccg 


caagggtcgt 


17100 


cccgaggccg 


agacgatcac 


agcggccctc 


gcccacgcgc 


acacccacgg 


catcgccgtc 


17160 
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gactggcagg cctacttcgc cgggaccggc gcccagcgcg tcgacctccc gacctacgcc 17220 

ttccagcgcc agcgctactg ggtggattcc ttcgccgagt tcgacgatgt cgcctcggcc 17280 

gggatcggat cggccggtca tccactgctg ggtgcggcgg tcgagctgcc ggactcggac 17340 

gggttcctgt tcaccgggcg gctctccctc cgtacgcacc cctggctcgc cgatcacgtg 17400 

gtggcggaca ccgttgtggt gccgggcgcg gcgttcgtcg agctggcggt gcgcgccggg 17460 

gacgaggtcg gatgcgagga agtggaggag ctggttcttg aggcgccgct cgtactgccc 17520 

gagaaggggg ccgtgcagct gcggctcagc gtgggcgggg cggacgacca gggacgccgg 17580 

tccgtacacg tgcacagccg cgttgaggcg gccgatgggg gcggggtccc cggcggggcg 17640 

tggtcccgca atgcaacggg tctcctctcc accggcggta gcggaagcga cgtcgactcc 17700 

ggcacggtca tcggtgagtg gccgccggcc ggagccgagc aggtggatgt gaccgcggta 17760 

cgcgaacgac tggcggccgc ggggctccac cacgggccgg gcttccggac gctgaccgag 17820 

gtgtgggtgc ggggcgagga ggtgttcgcg gaggctaggc tctccgacga actgagcgcg 17880 

tccgcagggc ggttcgccct gcacccgacg ctgctcgacg ccgcctcgca ggcgctggcg 17940 

gccggtacga ccgccgccgc atccggcatc ggtggtgcgg gacggctgcc tcaggcatgg 18000 

cgcggggtac ggctgcacgc ggggggagcg gacgctctgc gtctccggat caccgcgggc 18060 . 

ggtcaggaca ccgtttccgt cgtcctgacc gacacgcagg gtgcgccggt cgcgacggtc 18120 

ggctcgctgg tcacggaggc ggtcgacgcc gagcggtacg cggcggttcc ggacggatcc 18180 

cacgattcgc tgttccgcct cgactgggtg cggacgacgg ctccggggcg gccgacctcc 18240 

gcggacttcg cggtgctcgg tacccccggc actggcatcg gcgcccgcat cggcggtgac 183 00 

gagggcttcc tcgtcggcgc gttggagcgg gcgggtctga ccgccgagac gtacgacggt 183 60 

ctcgcggcgc tcgactcggc cgtcgcggcc gggatggcga tgccggaaac ggtggtggtg 18420 

tcattcgccg cagctttgga cccggcctcg gactcggccg cggacacggt ggcctccgtc 18480 

gactcggcgg aggaggtcgc gcggctcgcc caggcggtgc gcgaggcgac gcaccgggcg 18540 

ctcgcgaccg tgcagggctg gctggacaac ggccggttcg ccggagcgcg tctggtcgtc 18600 

gtcacccgag gagcggtggc cacgggcagg gacaccgagg tggaggacct cgcccacgca 18660 

ccggtgtggg gtctgctgcg tgccgcacag accgagcacc cggaccggtt cgtcctcgtc 18720 

gacctcgacg gggcggacgc ctccgtccgg gccctgccgg gcgccatcgc ctcgcaggag 18780 

tccgaactgg ccgtacgtga cggtgtgttg tacgcgccgc gcctggtcag ggtcggggcg 18840 

gaggcggtca cgggtgacac cggcggtcgc cgcatcgatc cgc.ggggcac ggtcctgatc 18900 

accggggcga gcggcggact cgccgggctc ttcgcccgcc atctggtggc ggagcacggc 18960 

gtacggcatc tgctgctcac cagccgcagg ggcgccgccg ccgaaggtgc cgcccaactc 19020 

gccgatgaac tcgtcgcgtt gggtgcgcag gtgacctggg cggcgtgcga cgtggccgac 19080 
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CgggacgcgC 


tggccgcact 


gctggcgtcc 


gtaccggccg 


aacagccgct 


gacggccgtc 


19140 


gtgcacaccg 


cggccgtcct 


ggacgacggc 


gtcgtggacc 


tgctcacccc 


cgagcgggtg 


19200 


gaCCgggtgC 


tgcggcccaa 


ggcggaagcg 


gcgctccacc 


tccacgagct 


gaccaaggac 


19260 


cfccgatcfcgt 


cggcgttcgt 


cctcttctcc 


gccgccgccg 


gcacgctcgg 


cggcgcgggg 


19320 


caggccaact 


acgccgcggc 


gaacgtcttc 


ctcgacgccc 


tcgcccggca 


ccgcacggcc 


19380 


cgtggtctca 


ccgcgctgtc 


cctcgtctgg 


ggcatgtggg 


ccgaggagcg 


gggcatggcg 


19440 


ggcaggctga 


cggaggcgga 


gctgggcagg 


gcgggccgcg 


gcggtgtggc 


accgctgtcg 


19500 


gcgacggagg 


ggctcgccct 


cttcgacgcg 


gccctcgccg 


cggacgaggc 


cgtgctcgta 


19560 


ccggfccagga 


tcgatgtccc 


gaccctgcgg 


gcccgggcgg 


cggacggcgg 


gatccacccg 


19620 


afcgttccgcg 


gactggtacg 


gactccggtg 


cgcaggtcgg 


cgcagagcgc 


gggccgcgcg 


19680 


gcgggcaccg 


tgcccacgga 


cggcgcgggg 


gagccrgacgc 


tggcccggca 


actggccgag 


19740 


ctgtccgtcg 


ccgagcggga 


gcggaccgta 


ctggacctgg 


tacgcggcca 


ggtggccgcc 


19800 


gtactcgggt 


acgggtccgc 


cgaacacatc 


ggcggtgagc 


aggcgttcaa 


ggaactcggc 


19860 


fctcgsctcgc 


tgaccgcggfc 


cgagctgcgc 


aaccgactcg 


gcgcggccgg 


cggtctgagg 


19920 


cfcgcccgcca 


cgctgatcta 


cgactacccg 


aacccggccg 


ccctcgccca 


gcacctgctg 


19980 


agcgaggtgg 


ccccggacac 


ggcggagcgc 


aagctctccg 


tactggagga 


actcgaccgg 


20040 


ctggagagca 


ccttctcctc 


gctggctccc 


gcggaactgt 


ccgcggccgc 


cggtgacgag 




gcggcccacg 


cgcgggtcgc 


ggtacgcctc 


cagaccctgc 


tggcccagtg 


gaacgacgcc 


20160 


cgtctggcag 


agggcgggag 


cggggcccac 


gcgatcgaag 


aggcgagcga 


cgacgagctg 


20220 


ttcgccctca 


tcgacaagaa 


gttcggacag 


ggctga 






20256 



<210> 27 
<211> 1657 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 27 

Val Ala Asn Glu Ala Lys Leu Arg Glu Tyr Leu Lys Lys Val Thr Thr 



Asp Leu Asp Glu Ala Tyr Gly Arg Leu Arg Glu lie Glu Ser Gin Ala 
20 25 30 

His Glu Pro lie Ala lie Thr Ala Met Ser Cys Arg Phe Pro Gly Gly 
35 40 45 

Val Arg Ser Pro Glu Glu Leu Trp Glu Leu Leu Arg Thr Gly Gly Asp 
50 55 60 

Ala Leu Thr Ala Phe Pro Ala Asp Arg Gly Trp Asp Leu Asp Asn Leu 
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Phe Ser Asp Asp Pro Asp Asp His Asn Thr Ser Val Thr Arg Glu Gly 
85 90 95 

Gly Phe Leu Gly Glu Ala Ser Ser Phe Asp Ala Ala Phe Phe Gly He 
100 105 110 

Ser Pro Arg Glu Ala Met Ala Met Asp Pro Gin Gin Arg Leu Leu Leu 
115 120 125 

Glu Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly He Asp Pro Gin Ala 
130 135 140 

Leu Arg Gly Ser Gin Ser Gly Val Phe Val Gly He Asn Gly Ser Asp 
145 150 155 160 

Tyr Leu Thr Pro Leu Leu Glu Ala Ala Glu Asp Tyr Ala Gly His Leu 
165 170 175 

Gly Thr Gly Asn Ala Ser Ser Val Met Ser Gly Arg Leu Ser Tyr Thr 
180 185 190 

Phe Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser Ala 
195 200 205 

Ser Leu Val Ala Leu His Leu Ala Val Gin Ala Leu Arg Ala Gly Glu 
210 215 220 

Cys Ser Leu Ala Val Ala Gly Gly Val His Val Met Ser Thr Pro Gly 
225 230 235 240 

Leu Phe Val Glu Phe Ser Lys Gin Arg Gly Leu Ser Thr Asp Gly Arg 
245 250 255 

Cys Lys Ala Phe Ala Ala Gly Ala Asp Gly Phe Gly Pro Ala Glu Gly 
260 265 270 

Val Gly Val Leu Leu Leu Glu Arg Leu Ser Asp Ala Arg Lys Asn Gly 
275 280 285 

Arg Pro Val Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin Asp - Gly 
290 295 300 

Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val 
305 310 315 320 

He Arg Gin Ala Leu Ala Asn Ala Arg Leu Ser Thr Asp Gin Val Asp 
325 330 335 

Val Val Glu Ala His Gly Thr Gly Thr Ser Leu Gly Asp Pro He Glu 
340 345 350 

Ala Gin Ala Leu He Ala Thr Tyr Gly Gin Asp Arg Pro Ala Asp Gin 
355 360 365 

Pro Leu Leu Leu Gly Ser Val Lys Ser Asn He Gly His Thr Gin Ala 
370 375 380 

Ala Ala Gly Val Ala Gly Val He Lys Met Val Leu Ala Met Gin His 
385 390 395 400 

Gly Val Leu Pro Gin Ser Leu His He Asp Glu Pro Ser Pro His Val 
405 410 415 
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Asp Trp Glu Ser Gly Ala Val Ser Leu Leu Thr Glu Gin Thr Ala Trp 
420 425 430 



Pro Glu Thr Thr His Pro Arg Arg Ala Gly Val Ser Ser Phe Gly Phe 
435 440 445 



Ser Gly Thr Asn Ala His Val He Val Glu Gin Ala Pro Val Val Glu 
450 455 460 



Glu Val Ala Gly Asp Pro Ala Gly Val Val Glu Gly Ser Gly Pro Gly 
465 470 475 480 



Val Val Pro Val Val Pro Trp Val Leu Ser Gly Lys Ser Ala Gly Ala 
485 490 495 



Leu Arg Ala Gin Ala Glu Arg Leu Ser Gly Phe Leu Ala Gly Ala Ser 
500 505 510 



Ala Val Asp Val Pro Ser Val Asp Val Gly Trp Ser Leu Ala Ser Ser 
515 520 525 



Arg Ala Gly Leu Glu His Arg Ala Val Val Leu Gly Asp His Ala Ala 
530 535 540 



Gly Val Ala Ala Val Ala Ser Gly Val Met Ala Ala Gly Val Val Thr 
545 550 555 560 



Gly Ser Val Val Gly Gly Lys Thr Ala Phe Val Phe Pro Gly Gin Gly 
565 570 575 



Ser Gin Trp Val Gly Met Ala Val Gly Leu Leu Asp Ser Ser Pro Val 
580 > 585 590 



Phe Ala Ala Arg Val Glu Glu Cys Ala Lys Ala Leu Glu Pro Phe Thr 
595 600 605 



Asp Trp Ser Leu Val Asp Val Leu Arg Gly Val Glu Gly Ala Pro Ser 
610 615 620 



Leu Glu Arg Val Asp Val Val Gin Pro Ala Leu Phe Ala Val Met Val 
625 630 635 640 



Ser Leu Ala Glu Val Trp Arg Ala Ala Gly Val Arg Pro Gly Ala Val 
645 650 655 



He Gly His Ser Gin Gly Glu He Ala Ala Ala Cys Val Ala Gly He 
660 665 670 



Leu Ser Leu Glu Asp Ala Ala Arg Val Val Ala Leu Arg Ser Gin Ala 
675 680 685 



He Gly Arg Val Leu Ala Gly Leu Gly Gly Met Val Ser Val Pro Leu 
690 695 700 



Pro Ala Lys Ala Val Arg Glu Leu He Ala Pro Trp Gly Glu Gly Arg 
705 710 715 720 



He Ser Val Ala Ala Val Asn Gly Pro Ser Ser Val Val Val Ser Gly 
725 730 735 



Glu Ala Ala Ala Leu Asp Glu Leu Leu Val Ser Cys Glu Ser Glu Gly 
740 745 750 
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Val Arg Ala Lys Arg He Ala Val Asp Tyr Ala Ser His Ser Ala Gin 
755 760 765 

Val Glu Leu Leu Arg Glu Glu Leu Ala Glu Leu Leu Ala Pro He Val 
770 775 ■ 780 

Pro Arg Ala Ala Glu Val Pro Phe Leu Ser Thr Val Thr Gly Glu Trp 
785 790 795 800 

Val Arg Gly Pro Glu Leu Asp Gly Gly Tyr Trp Phe Gin Asn Leu Arg 
805 810 815 

Arg Thr Val Glu Leu Glu Glu Ala Thr Arg Thr Leu Leu Glu Gin Gly 
820 825 830 

Phe Gly Val Phe Val Glu Ser Ser Pro His Pro Val Leu Ser Val Gly 
835 840 845 

Met Gin Glu Thr Val Glu Asp Ala Gly Arg Glu Ala Ala Val Leu Gly 
850 855 860 



Ser Leu Arg Arg Gly Glu Gly Gly Leu Glu Arg Phe Trp Leu Ser Leu 
865 ,870 875 880 

Gly Glu Ala Trp Val Arg Gly Val Gly Val Asp Trp His Ala Val Phe 
885 890 895 

Ala Gly Thr Gly Ala Gin Arg Val Asp Leu Pro Thr Tyr Ala Phe Gin 
900 905 910 

Ser Gin Arg Phe Trp Pro Glu Ala Ala Pro He Glu Ala Val Ala Val 
915 920 925 

Ser Ala Glu Ser Ala He Asp Ala Arg Phe Trp Glu Ala Val Glu Arg 
930 935 940 

Glu Asp Leu Glu Ala Leu Thr Ala Glu Leu Asp He Glu Gly Asp Gin 
945 950 955 960 

Pro Leu Thr Ala Leu Leu Pro Ala Leu Ser Ser Trp Arg Arg Gin Ser 
965 970 975 

Arg Glu His Ser Thr Val Asp Gly Trp Arg Tyr Arg Val Thr Trp Lys 
980 985 990 

Arg lie Ala Glu Pro Ser Pro Ala Arg Leu Ser Gly Thr Trp Leu Val 
995 1000 1005 

Val Val Pro Glu Val Gly Pro Ala Asp Glu Trp Thr Gly Ala Val 
1010 1015 1020 

Leu Arg Met Leu Ala Glu Arg Gly Ala Glu Val Arg Thr Val Thr 
1025 1030 1035 

Val Pro Ala Asp Gly Ala Asp Arg Asp Arg Leu Ala Val Thr Leu 
1040 1045 1050 

Lys Ala Glu Thr Ser Glu Val Ala Pro Ser Gly Val Leu Ser Leu 
1055 1060 1065 

Leu Ala Leu Ala Ala Gly Ala Gly Ala Phe Ala Ala Glu Leu Ala 
1070 1075 1080 
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Leu Cys Gin Ala Leu Gly Asp Ala Asp Val Ala Ala Pro Leu Trp 
1085 1090 1095 

Cys Val Thr Arg Gly Ala Val Ala Thr Gly Arg Ser Glu Gin Val . 
1100 1105 1110 

Ala Asp Pro Ala Gin Ala Leu Val Trp Gly Leu Gly Arg Val Ala 
1115 1120 1125 

Ser Met Glu Gin Gly Gly Arg Trp Gly Gly Leu Leu Asp Leu Pro 
1130 1135 1140 

Ala Asp Leu Asp Gly Arg Thr Leu Glu Arg Leu Ala Gly Val Leu 
1145 1150 1155 

Ala Gly Asp Gly Ser Glu Asp Gin Val Ala Leu Arg Ala Ser Gly 
1160 1165 1170 

Leu Phe Gly Arg Arg Leu Val His Ala Pro Leu Ala Asp Thr Ala 
1175 1180 1185 

Ala Val Gin Glu Trp Arg Pro Gin Gly Thr Thr Leu Val Thr Gly 
1190 1195 1200 

Gly Thr Gly Ala Leu Gly Ala His Val Ala Arg Trp Leu Ala Gly 
1205 ' 1210 1215 

Asn Gly Ala Glu His Leu Leu Leu Thr Ser Arg Arg Gly Pro Asp 
1220 1225 1230 

Ala Pro. Gly Ala Ala Ala Leu Arg Asp Glu Leu Thr Ala Leu Gly 
1235 1240 1245 

Thr Gin Val Thr lie Ala Ser Cys Asp Met Ala Asp Arg Asp Ala 
1250 1255 1260 

Val Thr Ala Leu He Ala Ala He Pro Ala Asp Gin Pro Leu Thr 
1265 1270 1275 

Ala Val He His Ala Ala Ala Val Val Asp Asp Gly Val He Glu 
1280 1285 1290 

Thr Leu Ala Pro Glu Gin Val Glu Ala Val Leu Arg Val Lys Val 
1295 1300 1305 

Asp Ala Thr Leu He Leu His Glu Leu Thr Arg Gly Leu Asp Leu 
1310 1315 1320 

Ser Ala Phe Val Leu Phe Ser Ser Phe Ala Ala Thr Phe Gly Ala 
1325 1330 1335 

Pro Gly Gin Gly Asn Gin Ala Pro Gly Asn Ala Tyr Leu Asp Ala 
1340 1345 1350 

Phe Ala Glu Tyr Arg Arg Gly Ser Gly Leu Pro Ala Thr Ser lie 
1355 1360 1365 

Ala Trp Gly Pro Trp Gly Ser Ala Asp Gly Asp Asp Ser Ala Ala 
1370 1375 1380 

Gly Asp Arg Met Arg Arg His Gly He He Val Met Ser Pro Glu 
1385 1390 1395 
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Arg Thr Leu Val Ser Leu Gin His Ala Leu Asp Arg Asp Glu Thr 
1400 1405 1410 

Thr Leu Thr Val Ala Asp Met Asp Trp Lys Arg Phe Thr Leu Ala 
1415 1420 1425 

Phe Thr Ala Asp Arg Asp Arg Pro Leu Leu Leu Glu Leu Pro Glu 
1430 " 1435 1440 

Ala Arg Arg lie lie Glu Ser Ala Glu Arg Glu Ser Ala Asp Asp 
1445 1450 1455 

Leu Ala Gly Gly Val Pro Leu Thr Gin Gin Leu Ala Gly Leu Pro 
1460 ~ " 1465 1470 

Glu Val Glu Gin Glu Arg Leu Leu Leu Asp Leu Val Arg Thr Ala 
1475 1480 1485 

Val Ala Ala Val Leu Gly His Ala Asp Leu Ala Ala Val Glu Ala 
1490 1495 1500 

Gly Arg Ala Phe Lys Glu Leu Gly Phe Asp Ser Leu Thr Ser Val 
1505 1510 1515 

Glu Leu Arg Asn Arg Leu Gly Ala Val Ser Gly Leu Lys Leu Pro 
1520 1525 1530 

Ala Ser Leu Val Phe Asp His Pro Thr Pro Ala Ala Val Ala Ala 
1535 1540 1545 

Phe Leu Arg Ala Gly He Val Pro Asp Ala Ala Ala Gly Gly Ala 
1550 1555 1560 

Pro Leu Leu Glu Glu Leu Asp Lys Leu Glu Ala Val Leu Glu Arg 
1565 1570 1575 

Gly Thr Ala Asp Asn Val Val Arg Ala Arg Val Thr Met Arg Leu 
1580 1585 1590 

Gin Lys Leu Leu Gly Lys Trp Asn Glu Ser Glu Asp Gin Ser Gly 
1595 1600 1605 

Ala Glu Val Trp Ala Ala Ala Ala Asn Gly Ser Gly Ser Gly He 
1610 1615 1620 

Gly Ala Gly Ser Ala Asp Gly Val Leu Asp Glu Val Glu Gin Leu 
1625 1630 1635 

Gin Glu Ala Ser Asp Glu Glu Leu Phe Ala Phe He Asn Lys Gly 
1640 1645 1650 



Leu Gly Arg Ala 
1655 

<210> 28 

<211> 4974 

<212> DNA 

<213> Streptomyces aizunensis 



<400> 28 

gtggcgaacg aagcaaagct ccgcgagtac ctcaagaaag tcacgaccga tctggacgag 60 
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gcgtacggac gcctgcggga gatcgagagc caggcccacg agcccattgc catcacggcg 120 

atgagctgcc ggttcccggg aggcgtacgg tctcccgaag agctgtggga actgctccgc 180 

accggcgggg acgcactcac cgcgtttccc gcggaccgcg gctgggacct cgacaacctg 240 

ttctcggacg accccgacga ccacaacacg tcggtcaccc gtgagggcgg gttcctcggc 300 

gaggcgtcct cgttcgacgc cgcgttcttc gggatctcgc cgcgcgaggc catggcgatg 360 

gacccgcagc agcggctgct gctggagacc tcgtgggagg cgttcgaacg ggccgggatc 420 

gacccccagg cgctgcgcgg cagccagtcc ggtgtgttcg tcgggatcaa cgggtcggac 480 

tacctgaccc cgctgctgga agcggccgag gactacgcgg ggcacctggg gaccggcaac 540 

gcctccagcg tgatgtcggg caggctctcg tacacgttcg gcctggaggg cccggcggtc 600 

acggtcgaca cggcgtgctc cgcgtcgctg gtcgccctgc acctggccgt gcaggcgctg 660 

cgggccggag agtgctcgct ggccgtcgcc ggcggggtgc acgtcatgtc cacgcccgga 720 

ctcttcgtcg aattcagcaa gcagcgcgga ctgtccacgg acggccgctg caaggccttc 780 

gcggcgggcg ccgacggatt cggcccggcg gaaggcgtgg gcgtcctgct gctggagcgg 840 

ctctccgacg cccgcaagaa cgggcgtccg gtccttgcgg tggtccgcgg ttcggcggtc 900 

aaccaggacg gtgcgagcaa cggtctgacg gctccgaacg gtccgtcgca gcagcgcgtc 960 

atccggcagg ccctcgccaa cgcacggctc tccaccgacc aggtcgatgt cgtggaggca 1020 

cacggcaccg gcaccagcct cggcgacccg atcgaggccc aggcgctcat cgccacgtac 1080 

ggccaggacc gcccggccga tcaaccgctg ctgctcgggt cggtcaagtc caacatcggt 1140 

cacacccagg cggccgccgg tgtggccggc gtgatcaaga tggtgctggc gatgcagcac 1200 

ggcgtgcttc cgcagagcct gcacatcgac gagccgtcgc cccacgtgga ctgggagtcc 1260 

ggcgcggtct cgctgctcac ggaacagacg gcctggcccg agacgacgca tccgcgtcgt 1320 

gcgggtgtgt cgtcgttcgg gttcagcggg acgaacgcgc atgtgatcgt cgagcaggct 1380 

ccggtggttg aggaggtggc gggggatccg gccggtgtgg tcgagggttc gggtcccggg 1440 

gtggtgccgg tggtgccttg ggtgttgtcg ggcaagagtg cgggggcgtt gcgggcgcag 1500 

gcggagcggt tgtccggatt cctcgcgggt gcttcggctg tggatgtgcc gtcggttgat 1560 

gtggggtggt cgttggcgtc gtcgcgtgct gggctggaac accgggctgt ggtgctgggc 1620 

gatcacgcgg ccggtgtggc ggcggtggcg tcgggtgtga tggccgcggg tgtggtgacg 1680 

gggtcggttg tcggcgggaa gaccgcgttc gtgttcccgg ggcagggctc gcagtgggtg 1740 

ggtatggcgg tggggttgct ggattcctcg ccggtgttcg ctgcgcgggt ggaggagtgt 1800 

gcgaaggcgt tggagccgtt caccgactgg tcgttggtgg atgtgctgcg gggtgtggag 1860 

ggtgcgccgt cgttggagcg ggtggatgtg gtccagcccg ctctgttcgc ggtgatggtg 1920 

tcgttggcgg aggtgtggcg agccgctggt gtgcgtcctg gcgcggtgat cggtcattcg 1980 
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cagggtgaga 


tcgctgccgc gtgtgtggcg 


gggatcttgt 


cgcttgagga 


tgcggcgcgg 


2040 


gtggttgcgt 


tgcgtagtca ggcgatcggc 


cgggtcctgg 


cgggtctggg 


cgggatggtg 


2100 


tcggtgccgt 


tgccggcgaa ggctgtgcgg 


gagctgatcg 


ctccgtgggg 


tgagggccgg 


2160 


atctcggtgg 


ccgcggtgaa cgggccgtcg 


tcggtggttg 


tttcgggtga 


ggccgcggcc 


2220 


ctggatgagc 


tgctggtctc gtgcgagtcg 


gagggtgtgc 


gggcgaagcg 


gatcgcggtg 


2280 


gattacgcgt 


cgcattcggc tcaggtggag 


ttgctgcggg 


aagagcttgc 


tgagctgctg 


2340 


gctccgattg 


ttccgcgcgc tgctgaggtg 


ccgttcttgt 


cgacggtcac 


cggtgagtgg 


2400 


gtgcgaggcc 


cggagctgga tggcgggtac 


tggttccaga 


acctgcgtcg 


gacggtggag 


2460 


ttggaagagg 


cgacgcggac gttgctggag 


cagggcttcg 


gtgtgttcgt 


cgagtcgagc 


2520 


ccgcacccgg 


tgttgagcgt gggcatgcag 


gagacggtcg 


aggacgcggg 


ccgggaggcg 


'2580 


gctgttctgg 


gctcgttgcg tcgtggtgag 


gggggtctgg 


agcgtttctg 


gctgtcgctg 


2640 


ggtgaggcct 


gggtccgtgg cgtgggtgtc 


gactggcatg 


ccgtgttcgc 


gggcacgggt 


2700 


gcccagcggg 


ttgacctgcc cacctacgcc 


ttccagtcgc 


agcggttctg 


gccggaggcc 


2760 


gcgcccatcg 


aggctgtggc ggtgtcggcg 


gagagtgcga 


tcgatgcccg 


gttctgggag 


2820 


gccgtcgagc 


gcgaggacct ggaggcgctg 


accgcggaac 


tcgacatcga 


gggcgaccag 


2880 


ccgctgaccg 


cactgctgcc cgcgctgtcg 


tcgtggcgtc 


ggcagagccg 


tgagcattcg 


2940 


acagtggacg 


gctggcgcta ccgcgtcacc 


tggaagcgga 


tcgctgagcc 


ttccccggcc 


3000 


cgcctgtcgg 


gtacgtggct ggtcgtcgtt 


cccgaggtcg 


gcccggccga 


cgagtggacg 


3060 


ggagccgtcc 


tgcgcatgct cgccgagcgc 


ggcgctgagg 


tccgtaccgt 


gaccgtcccg 


3120 


gctgacgggg 


cggaccgtga ccggctcgcc 


gtcacgctga 


aggccgagac 


gagcgaggtc 


3180 


gctccgagcg 


gcgttctctc cctcctcgcc 


ctcgccgccg 


gtgcgggagc 


cttcgccgcc 


3240 


gaactcgccc 


tgtgccaggc gctcggtgac 


gccgacgtgg 


ccgcacctct 


gtggtgcgtg 


3300 


acgcgtggcg 


ctgtcgccac cggccgttcc 


gagcaggtgg 


ccgaccccgc 


gcaggcgctc 


3360 


gtctggggtc 


tcgggcgggt cgcctccatg 


gagcaggggg 


gcaggtgggg 


aggcctgctc 


3420 


gaccttcccg 


ccgatctcga cggccgtacg 


ctcgaacgtc 


tcgcgggtgt 


cctggccggt 


3480 


gatggttcgg 


aggaccaggt ggcgctgcgc 


gcctcgggtc 


tcttcggtcg 


gcgtctggtg 


3540 


cacgcacccc 


tcgccgacac cgccgccgtg 


caggagtggc 


gtccgcaggg 


cacgaccctg 


3600 


gbcacgggcg 


gtacgggcgc gctgggcgcg 


cacgtggccc 


gctggctcgc 


cgggaac ggc 


3660 


gccgagcacc 


tgctgctcac cagccgacgg 


ggccccgacg 


cgcccggagc 


cgccgcactc 


3720 


cgcgacgaac 


tcaccgccct cggcacccag 


gtcaccatcg 


cgtcctgcga 


catggccgac 


3780 


cgggacgccg 


tcaccgccct catcgccgcc 


atccccgccg 


accagcccct 


caccgcggtg 


3840 
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atccatgccg 


cggcggtcgt 


ggacgacggg 


gtcatcgaga 


cgctggcccc 


ggagcaggtg 


3900 


gaggccgttc 


tgcgggtcaa 


ggtcgacgcg 


accctcatcc 


tccacgagct 


gacccgtggc 


3960 


ctggacctgt 


cggcgttcgt 


cctcttctcc 


tccttcgccg 


ccaccttcgg 


cgcccccggc 


4020 


cagggcaacc 


aggcacccgg 


aaacgcgtac 


ctggacgcct 


tcgccgagta 


ccgccggggg 


4080 


tcgggactgc 


ccgccacctc 


catcgcctgg 


gggccgtggg 


gcagcgcgga 


cggcgacgac 


4140 


agcgcggcgg 


gcgaccggat 


gcgccgccac 


ggcatcatcg 


tgatgtcgcc 


cgaacggacc 


4200 


ctcgtctccc 


tccagcacgc 


gctggaccgt 


gacgagacga 


ccctgaccgt 


cgccgacatg 


4260 


gactggaagc 


ggttcaccct 


cgccttcacc 


gcggaccggg 


accggccgct 


gctcctggag 


4320 


cttcccgagg 


cccggcgcat 


catcgagagc 


gcggagcggg 


agtccgccga 


cgacctggcc 


4380 


gggggagtgc 


cgctcacgca 


gcagctcgcc 


gggctgcccg 


aggtcgaaca 


ggagcggctg 


4440 


ctcctcgacc 


tggtccgtac 


ggccgtcgcc 


gccgtcctcg 


gccatgccga 


cctggccgcc 


4500 


gtcgaggcgg 


gccgggcgtt 


caaggagctc 


ggcttcgact 


cgctcacctc 


ggtcgaactg 


4560 


cgcaaccggc 


tcggcgcggt 


cagcggtctg 


aagctgcccg 


ccagcctggt 


cttcgaccac 


4620 


ccgacccccg 


ccgccgtcgc 


ggccttccta 


cgcgccggga 


tcgtgcccga 


cgcggccgcg 


4680 


ggcggcgcgc 


cgctgctgga 


ggagctcgac 


aagctcgaag 


ccgtactgga 


gcggggcacc 


4740 


gccgacaacg 


tcgtacgggc 


ccgggtgacc 


atgcggctcc 


agaagctcct 


ggggaagtgg 


4800 


aacgagagcg 


aggaccagtc 


gggcgccgag 


gtgtgggcgg 


ccgcggccaa 


cggctccggg 


4860 


tcgggcatcg 


gcgcggggtc 


ggcggacggc 


gtgctggacg 


aggtcgagca 


gctccaggag 


4920 


gcgagcgacg 


aagagctgtt 


cgccttcatc 


aacaagggac 


tcggccgcgc 


ctga 


4974 



<210> 29 
<211> 5207 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 29 

Met Ala Asn Glu Glu Thr Leu Arg Asp Tyr Leu Lys Leu Val Thr Ala 
15 10 15 

Asp Leu His Gin Thr Arg Gin Arg Leu Arg Asp Val Glu Ala Lys Asn 
20 25 30 

Gin Asp Pro lie Ala He Val Gly Met Gly Cys Arg Tyr Pro Gly Gly 
35 40 45 

Val Thr Ser Pro Glu Glu Leu Trp Gin Leu Val Val Asp Gly Gly Asp 
50 55 60 

Ala He Ser Gly Phe Pro Ala Asp Arg Gly Trp Asp Met Glu Thr Val 
65 70 75 80 

Tyr His Pro Asp Pro Glu His Pro Gly Thr Ser Tyr Ala Asn Gin Gly 
85 90 95 
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Gly Phe Val Arg Asp Phe Ala Arg'Phe Asp Pro Ser Leu Phe Gly lie 
100 105 HO 

Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Leu Leu 
115 120 125 

Glu Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly lie Asp Pro Thr Ser 
130 135 140 

Met Arg Gly Lys Gin Val Gly Val Phe Val Gly Thr Ser Asn His Asp 
145 150 155 160 

Tyr Leu Ser Ala Leu Leu Ser Ser Ser Glu Asn Val Glu Gly Tyr Leu 
165 170 175 

Gly Thr Gly Asn Ala Ala Ser Val Ala Ser Gly Arg Leu Ser Tyr Thr 
180 185 190 

Phe Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser Ser 
195 200 205 

Ser Ser Val Ala Leu His Leu Ala Val Gin Ala Leu Arg Asn Gly Glu 
210 215 220 

Cys Ser Leu Ala Leu Ala Gly Gly Ala Thr Leu Met Ser Ala Pro Gly 
225 230 235 240 

Thr Phe lie' Asp Tyr Ser Lys Gin Arg Gly Leu Ala Thr Asp Gly Arg 
245 250 255 

Cys Lys Ala Phe Ser Pro Asp Ala Asp Gly Phe Ser Leu Ala Glu Gly 
260 265 270 

Val Gly lie Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg Lys Gly 
275 280 285 

His Pro Val Leu Ala Val Val Arg Gly Thr Ala Val Asn Gin Asp Gly 
290 295 300 

Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val 
305 310 315 320 

He Leu Gin Ala Leu Ser Asn Ala Arg Leu Thr Pro Asp Gin Val Asp 
325 330 335 

Ala Val Glu Ala His Gly Thr Gly Thr Gly Leu Gly Asp Pro He Glu 
340 345 350 

Ala Gin Ala Leu He Ala Thr Tyr Gly Gin Asp Arg Pro Asp Gly Arg 
355 360 365 

Pro Leu Trp Leu Gly Ser Leu Lys Thr Asn He Gly His Ala Gin Ala 
370 375 380 

Ala Ala Gly Val Ala Gly Val He Lys Ser Val Met Ala Met Arg His 
385 390 395 400 

Gly Val Leu Pro Arg Thr Leu His Val Asp Glu Pro Thr Pro Glu Val 
405 410 415 

Asp Trp Ser Ala Gly Asp Val Ser Leu Leu Thr Glu Ala Arg Pro Trp 
420 425 430 
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Pro Leu Gly Asp Gin Pro Arg Arg lie Gly Val Ser Ser Phe Gly Met 
435 440 445 

Ser Gly Thr Asn Ala His lie lie Leu Glu Ser Ala Gin Glu Tyr Ala 
450 455 460 

Asp Gly Arg Gin Ala Asp Ala Gly Thr Ala Gly Asn Glu Pro Ala Thr 
465 470 475 480 

Gly Arg Thr Asn Pro Pro Gly Ala Leu Pro Val Val Leu Ser Gly Arg 
485 490 495 

Thr Glu Pro Ala Leu Arg Ala Gin Ala Ala Ala Leu His Ala His Leu 
500 505 510 

Ala Ala His Pro Gly Leu Gly He Ala Asp Leu Ala Phe Ser Gin Ala 
515 520 525 

Leu Thr Arg Ala Ala Leu Asp Arg Arg Ala Ala Val Val Ala Asp Asp 
530 535 540 

Arg Asp Ala Leu Leu Ala Gly Leu Ala Ala Leu Ala Glu Gly Arg Pro 
545 550 555 560 

Ser Ala Asp Val Val Glu Gly Ser Ala Thr Asp Gly Lys Leu Ala Phe 
565 570 575 

Leu Phe Thr Gly Gin Gly Ser Gin Arg Pro Gly Met Gly Arg Glu Leu 
580 585 590 

Tyr Ala Thr Tyr Pro Val Phe Ala Gin Ala Leu Asp Ala Val Cys Glu 
595 600 605 

Arg Leu Glu Leu Pro Leu Lys Asp Val Leu Phe Gly Thr Asp Gly Ala 
610 615 620 

Ala Gly Ala Ala Leu Asp Glu Thr Ala Tyr Thr Gin Pro Ala Leu Phe 
625 630 635 640 

Ala Val Glu Val Ala Leu Phe Arg Leu Val Glu Ser Trp Gly Leu Lys 
645 650 655 

Pro Asp Tyr Leu Ala Gly His Ser He Gly Glu He Ala Ala Ala His 
660 665 670 

Val Ala Gly Val Phe Ser Leu Glu Asp Ala Cys Thr Leu Val Glu Ala 
675 680 685 

Arg Gly Arg Leu Met Gin Ala Leu Pro Thr Gly Gly Val Met He Ala 
690 695 700 

Val Glu Ala Ser Glu Asp Glu Val Leu Pro Leu Leu Thr Asp Trp Val 
705 710 715 720 

Ser He Ala Ala Val Asn Gly Pro Arg Ser Val Val Val Ala Gly Asp 
725 730 735 

Glu Asp Ala Ala Val Ala lie Ala Glu Ala Phe Ala Ala Gin Gly Arg 
740 745 750 

Lys Thr Lys Lys Leu Thr Val Ser His Ala Phe His Ser Pro His Met 
755 760 765 
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Asp Gly Met Leu Asp Ala Phe Arg Thr Val Ala Gin Gly Leu Ser Tyr 
770 775 780 

Gly Thr Pro Arg He Pro Val Val Ser Asn Leu Thr Gly Ala Leu Val 
785 790 795 800 

Thr Asp Glu Met Gly Ser Ala Asp Phe Trp Val Arg His Val Arg Glu 
805 810 815 

Ala Val Arg Phe Leu Asp Gly He Arg Trp Leu Glu Ser Arg Gly Val 
820 825 830 

Thr Thr Tyr He Glu Leu Gly Pro Gly Gly Val Leu Ser Ala Leu Gly 
835 840 845 

Gin Asp Cys Gin Thr Ala Thr Gly Pro Arg Ala Ala Ala Phe Leu Pro 
850 855 860 

Ala Leu Arg Thr Gly Arg Pro Glu Ala Ser Ser Leu Thr Ala Ala Val 
855 870 875 880 

Ala Gly Ala His Val Arg Gly Leu Ser Pro Asp Trp Thr Val Arg Phe 
885 890 895 

Ala Gly Thr Gly Ala Gin Arg Val Glu Leu Pro Thr Tyr Ala Phe Gin 
900 905 910 

Arg Glu Leu Tyr Trp Pro Arg Asp Pro Phe Thr Asp Pro Ala Glu Ser 
915 920 925 

Ala His Gly Gly Glu Leu Gly Ala Thr Asp Ala Lys Phe Trp Glu Val 
930 935 940 

Val Asp Ser Glu Asp Leu Ala Ala Leu Ala Asp Thr Leu Gly Val' Gly 
945 950 955 960 

Gly Asp Glu Pro Leu Ser Ser Val Leu Pro Ala Leu Ser Ala Trp His 
965 970 975 

Arg Arg His Arg Asp Arg Asp Thr Val Asp Gly Trp Arg Tyr Arg Val 
980 985 990 

Thr Trp Lys Pro Leu Thr Asp Thr Thr Pro Ala Ser Pro Ser Gly His 
995 1000 1005 

Trp Leu Leu Val Val Pro Thr Glu His Ala Asp Ala Pro Trp Ala 
1010 1015 1020 

Val Ala Ala Glu Arg Ala Leu Thr Ala Arg Gly Val Thr Val Ser 
1025 1030 1035 

Thr Val Val Leu Asp Ala Thr Leu Asp Asp Arg Ala Ala Thr Ala 
1040 1045 1050 

Arg Arg He Gly Glu Ala Leu Ala Ala Ser Ala Ala Thr Asp Ser 
1055 1060 . 1065 

Ala Pro Ala Gly Ala Glu Thr Leu Ala Gly Val Phe Ser Leu Leu 
1070 1075 1080 

Ala Leu Glu Glu Arg Pro His Pro Ala Asp Pro Ala Leu Ser Ala 
1085 1090 1095 
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Gly Leu Ala Ala Thr Val Ala Leu lie Gin Ala Leu Gly Asp Ala 
1100 1105 1110 

Gly Val Glu Ala Pro Leu Trp Ala Ala Thr Cys Gly Ala Val Ser 
1115 1120 1125 

Thr Gly Arg Thr Asp Arg Leu Ser Ser Thr Ala Gin Ala Gin Val 
1130 1135 1140 

Trp Gly Leu Gly Arg Thr Ala Ala Leu Glu Leu Pro Val Arg Trp 
1145 1150 1155 

Gly Gly Leu Val Asp Leu Pro Gly Thr Pro Asp Glu Arg Ala Ala 
1160 1165 1170 

Gly Arg Leu Ala Asp Val Leu Gly Gly Leu Gly Gly Pro Gly Ala 
1175 1180 1185 

Glu Asp His Leu Ala Val Arg Ser Thr Gly Val Phe Val Arg Arg 
1190 1195 1200 

Leu Ala Arg Ala Thr Arg Asp Glu Arg Pro Thr Thr Glu Trp Ala 
1205 1210 1215 

Thr Thr Gly Thr Ala Leu He Thr Gly Gly Thr Gly Ala Leu Gly 
1220 1225 1230 

Arg His Val Ala Arg Trp Leu Ala Arg Thr Gly Ala Gin His Leu 
1235 1240 1245 

Leu Leu Val Ser Arg Arg Gly Pro Glu Ala Glu Gly Ala Asp Ala 
1250 1255 1260 

Leu Ala Ala Glu Leu Arg Ala Leu Gly Ala Glu Val Thr He Ala 
1265 1270 1275 

Ala Cys Asp Val Ala Asp Arg Asp Ala Val Ala Ala Leu Leu Ala 
1280 1285 1290 

Thr Leu Pro Ala Glu His Pro Leu Thr Asn Val Val His Ala Ala 
1295 1300 1305 

Gly Val Leu Asp Asp Gly Val Leu Asp Ala Gin Thr Pro Gin Arg 
1310 1315 1320 

Leu Ala Gly Val Leu Arg Pro Lys Ala His Ala Ala Gin Val Leu 
1325 1330 1335 

His Glu Leu Thr Arg Asp Leu Asp Leu Ser Ala Phe Val Leu Phe 
1340 1345 1350 

Ser Ser Val Ala Ala Val Phe Gly Ala Ala Gly Gin Ala Asn Tyr 
1355 1360 1365 

Ala Ala Ala Asn Ala Ser Leu Glu Ala Leu Ala Glu Gin Arg Arg 
1370 1375 1380 

Ala Asp Gly Leu Pro Ala Thr Val Leu Ala Trp Gly Ala Trp Ala 
1385 1390 1395 

Glu Gly Gly Met Ala Thr Asp Glu Leu Val Ala Glu Arg Leu Arg 
1400 ' 1405 1410 
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Leu Ala Gly Leu Pro Ala Leu Ala Pro Glu Leu Ala Leu Ser Ala 
1415 1420 1425 

Leu His Arg Ala Leu Thr Leu Asp Glu Thr Ala Ser Leu Val Ala 
1430 1435 1440 

Asp lie Asp Trp Glu Arg Leu Ala Pro Gly Leu Thr Ala Val Arg 
1445 1450 " 1455 

Pro Cys Pro Leu lie Ala Asp Leu Pro Glu Ala Val His Ala Leu 
1460 1465 1470 

Ala Gly Ala Glu Ala Ser Thr Gly Pro Gly Ala Ala Ala Asp Thr 
1475 1480 1485 

Phe Ala Arg Gin Leu Ala Asp Ala Pro Ala Gly Glu Arg Asp Gin 
1490 1495 1500 

Leu Ala Leu Glu Phe Val Arg Thr Gin Val Ala Ala Val Leu Gly 
1505 1510 1515 

Tyr Ala Gly Pro Glu Ser Val Asp Pro Gly Ser Ala Phe Arg Asp 
1520 1525 1530 

Leu Gly Phe Asp Ser Leu Thr Ala Val Glu He Arg Asn Leu Leu 
1535 1540 1545 

Thr Ser Arg Thr Gly Leu Arg Leu Pro Ala Thr Leu He Phe Asp 
1550 1555 1560 

Tyr Pro Asn Ser Leu Ser Leu Ala Ala Phe Leu Gin Gly Glu Leu 
1565 1570 1575 

Leu Gly Ala Gin Ala Thr Asp Pro Ala Arg His Thr Pro Ala Gly 
1580 1585 1590 

Pro Gly Thr Ala Thr Asp Asp Asp Pro He Ala He Val Ala Met 
1595 1600 1605 

Ser Cys Arg Phe Pro Gly Gly Val Gin Ser Pro Glu Asp Leu Trp 
1610 1615 1620 

Gin Leu Leu Ser Thr Gly Arg Asp Ala He Ser Gly Phe Pro Gly 
1625 1630 1635 

Asp Arg Gly Trp Asp Leu Asp Gly Leu Tyr Asp Pro Glu Ser Ala 
1640 1645 1650 

Gly Glu Asn Thr Ser Tyr Val Arg Glu Gly Gly Phe Leu Ala Gly 
1655 1660 1665 

Ala Thr Glu Phe Asp Pro Ala Phe Phe Gly He Ser Pro Arg Glu 
1670 1675 1680 

Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Leu Leu Glu Thr Ser 
1685 1690 1695 

Trp Glu Ala Phe Glu Arg Ala Gly He Asp Pro Ala Thr Val Arg 
• 1700 1705 1710 

Gly Glu Gin He Gly Val Phe Thr Gly Thr Asn Gly Gin Asp Tyr 
1715 1720 1725 
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Leu Asn Val He Leu Ala Ala Pro Asp Gly Val Glu Gly Phe Leu 
1730 1735 1740 

Gly Thr Gly Asn Ala Ala Ser Val Val Ser Gly Arg Val Ser Tyr 
1745 1750 1755 

Val Leu Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys 
1760 1765 1770 

Ser Ser Ser Leu Val Ala Leu His Trp Ala He Gin Ala Leu Arg 
1775 1780 1785 

Gin Gly Glu Cys Thr Met Ala Leu Ala Gly Gly Val Thr Val Met 
1790 1795 1800 

Ser Thr Pro Ala Ser Phe He Asp Phe Ser Arg Gin Arg Gly Leu 
1805 1810 1815 

Ala Glu Asp Gly Arg He Lys Ala Phe Ala Ala Ala Ala Asp Gly . 
1820 1825 1830 

Thr Gly Trp Gly Glu Gly Val Gly He Leu Leu Val Glu Arg Leu 
1835 1840 1845 

Ser Asp Ala Gin Arg Asn Gly His Pro Val Leu Ala He Val Arg 
1850 1855 1860 

Gly Ser Ala He Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala 
1865 1870 1875 

Pro Asn Gly Pro Ser Gin Gin Arg Val He Arg Gin Ala Leu Ala 
1880 1885 1890 

Ser Gly Gly Leu Thr Thr Met Asp Val Asp Ala Val Glu Ala His 
1895 1900 1905 

Gly Thr Gly Thr Lys Leu Gly Asp Pro He Glu Ala Gin Ala Leu 
1910 1915 1920 

Leu Ala Thr Tyr Gly Gin Asp Arg Pro Glu Gly Arg Pro Leu Leu 
1925 1930 1935 

Leu Gly Ser lie Lys Ser Asn Leu Gly His Thr Gin Ala Ala Ala 
1940 1945 1950 

Gly Val Ala Gly Val Met Lys Met Val Leu Ala Met Gin His Gly 
1955 1960 1965 

Val Leu Pro Gin Thr Leu His Val Asp Glu Pro Thr Pro His Val 
1970 1975 1980 

Asp Trp Ser Ala Gly Asp Val Ala Leu Leu Ala Asp Ala Val Ala 
1985 1990 1995 

Trp Pro Glu Thr Gly Arg Pro Arg Arg Ala Gly Val Ser Ser Phe 
2000 2005 2010 

Gly He Ser Gly Thr Asn Ala His Thr He He Glu Gin Ala Pro 
2015 2020 2025 

Ala Ala Val Ala Pro Val Pro Pro Val Ala Thr Thr Pro Ala Arg 
2030 2035 2040 
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Ala Asp Gly Pro Gin Pro Trp Leu Leu Ser Ala Lys Thr Arg Asp 
2045 2050 2055 

Ala Leu His Asp Gin Ala Arg Arg Leu His Ala His Ala Glu Leu 
2060 2065 2070 

Asn Pro Glu Leu Ser Pro Ala Asp Leu Gly Leu Ser Leu Ala Ala 
2075 2080 2085 

Gly Arg Ser Ala Phe Glu Arg Arg Ala Ala Val He Ala Ala Asp 
2090 2095 ' 2100 

Arg Asp Gly Leu Leu Ala Gly Leu Ala Ala Leu Ala Asp Gly Gly 
2105 2110 2115 

Ala Ala Ala Gly Leu Val Glu Gly Ser Pro Val Ala Gly Lys Leu 
2120 2125 2130 

Ala Phe Leu Phe Thr Gly Gin Gly Ser Gin Arg Leu Gly Met Gly 
2135 2140 2145 

Arg Glu Leu Tyr Asp Thr Tyr Pro Val Phe Ala 'Asp Ala Leu Asp 
2150 2155 2160 

Ala Val Cys Ala His Val Asp Ala His Leu Glu Val Pro Leu Lys 
2165 2170 2175 

Asp Val Leu Phe Gly Ala Asp Thr Gly Leu Leu Asp Gin Thr Ala 
2180 2185 2190 

Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu Val Ala Leu Phe Arg 
2195 2200 2205 

Leu Val Glu Ser Trp Gly Leu Arg Pro Asp Phe Leu Ala Gly His 
2210 2215 2220 

Ser He Gly Glu He Ala Ala Ala His Val Ala Gly Val Phe Ser 
2225 2230 2235 

Leu Gin Asp Ala Ser Glu Leu Val Val Ala Arg Gly Arg Leu Met 
2240 2245 2250 

Gin Ala Leu Pro Thr Gly Gly Val Met He Ala Val Gin Ala Ser 
2255 2260 2265 

Glu Asp Glu Val Leu Pro Leu Leu Thr Asp Arg Val Ser He Ala 
2270 2275 2280 

Ala He Asn Gly Pro Gin Ser Val Val He Ala Gly Asp Glu Ala 
2285 2290 2295 

Asp Ala Val Ala He Ala Glu Ser Phe Thr Gly Arg Lys Ser Lys 
2300 2305 2310 

Arg Leu Thr Val Ser His Ala Phe His Ser Pro His Met Asp Gly 
2315 2320 2325 

Met Leu Glu Asp Phe Arg Ala Val Ala Glu Gly Leu Ser Tyr Glu 
2330 2335 2340 

Ala Pro Arg He Pro Val Val Ser Asn Leu Thr Gly Ala Leu He 
2345 2350 2355 
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Ser Asp Glu Met Gly Ser Ala Glu Phe Trp Val Arg His Val Arg 
2360 2365 2370 

Glu Ala Val Arg Phe Leu Asp Gly He Arg Thr Leu Glu Ala Ala 
2375 2380 2385 

Gly Val Thr Lys Tyr Val Glu Leu Gly Pro Asp Gly Val Leu Ser 
2390 2395 2400 

Ala Met Ala Gin Asp Cys Val Ser Gly Glu Gly Ser Val Phe He 
2405 2410 2415 

Pro Val Leu Arg Lys Ala Arg Pro Glu Pro Glu Ser Val Thr Thr 
2420 2425 2430 

Ala Leu Thr Thr Ala His Val His Gly He Pro Val Asp Trp Gin 
2435 2440 2445 

Ala Phe Phe Ala Gly Thr Gly Ala Arg Arg Val Asp Leu Pro Thr 
2450 2455 2460 



Tyr Ala Phe Gin Arg Gin Arg Tyr Trp Pro Ala Val Ser Ser Leu 
2465 2470 2475 

Tyr Leu Gly Asp Val Glu Ala He Gly Leu Asp Asp Thr Ala His 
2480 2485 2490 

Pro Leu Leu Ser Ala Gly Val Ala Leu Pro Glu Ser Asp Gly Met 
2495 2500 2505 

Val Phe Ala Gly Arg Leu Ala Leu Ser Thr His Ala Trp Leu Ala 
2510 2515 2520 

Asp His Ala He Leu Gly Ser Val Leu Leu Pro Gly Thr Ala Phe 
2525 2530 2535 



Val Glu Leu Ala Thr Arg Ala Gly Asp Gin Val Gly Cys Asp Tyr 
2540 2545 2550 

Leu Glu Glu Leu Thr Leu Glu Ala Pro Leu Val Leu Pro Glu His 
2555 2560 2565 

Gly Gly Val Gin Leu Arg Val Trp Val Gly Ala Ala Asp Glu Ser 
2570 2575 2580 



Gly Arg Arg Pro Phe Ala Leu His Ser Arg Ala Glu Gly Leu Pro 
2585 2590 2595 

Val Glu Glu Pro Trp Thr Arg His Ala Gly Gly Val Leu Ala Glu 
2600 2605 2610 



Gly Gly Arg Pro Pro Ala Asp Phe Asp Leu Thr Ala Trp Pro Pro 
2615 2620 2625 

Pro Gly Ala Val Glu Val Asp Leu Asp Gly Arg Tyr Asp Gin Leu 
2630 2635 2640 

Asp Gly He Gly Phe Ala Tyr Gly Pro Thr Phe Arg Gly Leu Arg 
2645 2650 2655 

Thr Ala Trp Gin Leu Asp Gly Glu He Tyr Ala Glu Val Arg Leu 
2660 2665 2670 
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Pro Glu Gly Ala Glu Gly Glu Ala Gly Arg Phe Gly Leu His Pro 
2675 2680 2685 

Ala Leu Leu Asp Ala Ala Leu His Ala He Gly Leu Gly Gly Leu 
2690 2695 2700 

Gly Ala Asp Asp Gly Gin Gly Arg Leu Pro Phe Ala Trp Ser Gly 
2705 2710 2715 

Val Ser Leu His Ala Gly Gly Ala Ala Ala Leu Arg Val His Leu 
2720 2725 2730 

Ala Pro Ala Gly Ala Glu Gly Val Arg Leu .Glu He Ala Asp Ala 
2735 2740 2745 

Ser Gly Ala Pro Val Ala Ala Val Glu Ser Leu Gly Leu Arg Pro 
2750 2755 2760 

Val Thr Ala Glu Gin Leu Arg Ala Ala Arg Ala Thr Tyr His Glu 
2765 2770 2775 

Ser Val Phe Arg Gin Gin Trp Thr Glu Leu Pro Gly Leu Gly Ala 
2780 2785 2790 

Pro Ala Ala Thr Pro Ala Val Arg Tyr Ala Phe Leu Gly Gly Asp 
2795 2800 2805 

Ser Gly Asp Ser Gly Asp Ser Gly Asp Thr Ala Ala Ala Asp Arg 
2810 2815 2820 

His Gin Asp Leu Ala Ala Leu Ala Ala Ala He Asp Ala Gly Arg 
2825 2830 2835 

Pro Val Pro Asp Glu Val Val Val Glu Leu Ala Ala Ala Pro Trp 
2840 2845 2850 

Ala Val Ser Ala Ser Ala Val His Ser Ala Ala His Asp Ala Leu 
2855 2860 2865 

Ala Leu He Gin Thr Trp Leu Ala Asp Asp Arg Phe Ala Ala Ala 
2870 2875 2880 

Arg Leu Val Phe Leu Thr Arg Gly Ala Val Ala Ala Asp Ala Gly 
2885 2890 2895 

Asp Asp Val Thr Asp Leu Ala Ala Ala Thr Val Trp Gly Leu Leu 
2900 2905 2910 

Arg Ser Ala Gin Thr Glu Asn Pro Gly Arg He Ala Leu Val Asp 
2915 2920 2925 

Thr Asp Gly His Asp Arg Ser Glu Gin Ala Leu Arg Ala Ala Leu 
2930 2935 2940 

Thr Ser Asp Glu Glu Arg Phe Ala Leu Arg Ala Gly Ala Val Leu 
2945 2950 2955 

Val Pro Arg Leu Ala Arg Val Glu He Gin Gin Asp Asp Ser Ala 
2960 2965 2970 

Arg Thr Pro Ala Leu Thr Pro Gly. Gly Thr Val Leu He Thr Gly 
2975 2980 2985 



WO 2004/065401 



PCT/CA2004/000068 



Ala Thr Gly Ala Leu Gly Gly Leu Phe Ala Arg His Leu Ala Ala 
2990 2995 3000 

Glu His Gly Val Glu Arg Leu Leu Leu Val Gly Arg Arg Gly Ala 
3005 '3010 3015 

Asp Ala Pro Gly Ala Ala Glu Leu Val Ala Glu Leu Ala Glu Ser 
3020 3025 3030 

Gly Thr Leu Ala Thr Trp Ala Ala Cys Asp Val Ala Asp Arg Asp 
3035 3040 3045 

Ala Leu Ala Ala Leu Leu Ala Asp lie Pro Ala Glu His Pro Leu 
3050 3055 3060 

Thr Ala Val Val His Thr Ala Gly Val Leu Asp Asp Gly Val He 
3065 3070 3075 

Ser Ser Leu Thr Pro Glu Arg Leu Ser Ala Val Leu Arg Pro Lys 
3080 3085 3090 

Val Asp Ala Ala Trp Asn Leu His Glu Leu Thr Arg Gly Leu Asp 
3095 3100 3105 

• Leu Ala Ala Phe Val Leu Phe Ser Ser Thr Ser Gly Leu Phe Gly 
3110 3115 3120 

Gly Pro Gly Gin Gly Asn Tyr Ala Ala Ala Asn Ser Phe Leu Asp 
3125 3130 3135 

Ala Leu Ala Gin His Arg Arg Ala His Gly Leu Pro Ala Thr Ser 
3140 3145 3150 

Thr Ala Trp Gly Leu Trp Ser Val Ala Asp Gly Met Ala Gly Ala 
3155 3160 3165 

Leu Asp Ala Ala Asp Val Asn Arg Met Arg Arg Ala Gly Leu Pro 
3170 3175 3180 

Pro Leu Thr Ala Ala Asp Gly Leu Gly Leu Phe Asp Thr Ala Val 
3185 3190 3195 

Ser Leu Asp Glu Ala Ser Leu Ala Leu Met Arg Val Asp Thr Glu 
3200 > 3205 3210 

Val Leu Arg Thr Gin Ala Gly Ala Gly Thr He Ala Pro Leu Leu 
3215 3220 3225 

Arg Gly Leu Val Arg Gly Val Ala Arg Arg Ser Val Asp Val Ser 
3230 3235 3240 

Ala Gly Ala Gly Gly Ala Glu Ser Glu Leu Arg Gly Arg Leu Ala 
3245 3250 3255 

Ala Leu Thr Ala Ala Glu Gin Asp Arg Ala Leu Leu Asp Leu Val 
3260 3265 3270 

Arg Thr Gin Val Ala Ala Val Leu Gly His Ala Gly Pro Ala Ala 
3275 3280 3285 

Val Glu Ser Gly Arg Ala Phe Lys Glu Leu Gly Phe Asp Ser Leu 
3290 3295 3300 
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Thr Ala Val Glu Leu Arg Asn Arg Leu Asn Ala Ala Thr Ala Leu 
3305 3310 3315 

Arg Leu Pro Ala Thr Leu lie Phe Asp Tyr Pro Asp Pro Thr Val 
3320 3325 3330 

Leu Ala Arg Tyr Leu Arg Gly Glu Leu lie Gly Asp Asp Thr Thr 
3335 3340 3345 

Asp Ala Val Ala Glu Pro Leu Thr Ala Val Ala Asp Asp Glu Pro 
3350 3355 3360 

He Ala He Val Ala Met Ser Cys Arg Tyr Pro Gly Asp Val Arg 
3365 3370 3375 

Thr Pro Glu Asp Leu Trp Gin Leu Leu Thr Ala Gly Ala Asp Gly 
3380 3385 3390 

He Thr Arg Leu Pro Glu Asn Arg Gly Trp Asp Thr Glu Gly Leu 
3395 3400 3405 

Tyr Asp Pro Asp Pro Glu Ser Gin Gly Thr Ser Tyr Ala Arg Asp 
3410 3415 3420 

Gly Gly Phe Leu His Asp Ala Ala Glu Phe Asp Ala Ser Phe Phe 
3425 3430 3435 

Gly He Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg 
3440 3445 3450 

Leu Leu Leu Glu Thr Thr Trp Glu Val Phe Glu Arg Ala Gly He 
3455 3460 3465 

Ala Pro Ser Ala Val Arg Gly Ser Arg Thr Gly Val Phe Ala Gly 
3470 3475 3480 

Val Met Tyr His Asp Tyr Gly Ala Arg Leu His Ala Val Pro Asp 
3485 3490 3495 

Gly Val Glu Gly Tyr Leu Gly Thr Gly Ser Ser Ser Ser He Val 
3500 3505 3510 

Ser Gly Arg Val Ala Tyr Thr Phe Gly Leu Glu Gly Pro Ala Val 
3515 3520 3525 

Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Leu 
3530 3535 3540 

Ala Ala Gin Ala Leu Arg Asn Gly Glu Cys Ser Leu Ala Leu Ala 
3545 3550 3555 

Gly Gly Val Thr Val Met Phe Thr Pro Gly Thr Phe He Glu Phe 
3560 3565 3570 

Ser Arg Gin Arg Gly Leu Ala Ala Asp Gly Arg Cys Lys Ser Phe 
3575 3580 3585 

Ala Ala Ala Ala Asp Gly Thr Gly Trp Gly Glu Gly Ala Gly Met 
3590 3595 3600 

Leu Leu Leu Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly His Gin 
3605 3610 3615 



WO 2004/065401 



PCT/CA2004/000068 



Val Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin Asp Gly Ala 
3620 3625 3630 

Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val 
3635 3640 3645 

He Arg Gin Ala Leu Ala Asn Ala Gly Val Ala Ala Gly His Val 
3650 3655 3660 

Asp Ala Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro 
3665 3670 3675 

He Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Glu His Thr 
3680 3685 3690 

Asp Asp Arg Pro Leu Leu Leu Gly Ser Val Lys Ser Asn Leu Gly 
3695 3700 3705 

His Thr Gin Ala Ala Ser Gly Val Ala Gly Val He Lys Met Val 
3710 3715 3720 

Met Ser Met Arg His Gly Val Leu Pro Lys Thr Leu His Val Asp 
3725 3730 3735 

Glu Pro Thr Pro His Val Asp Trp Ser Ala Gly Ala Val Ser Leu 
3740 3745 3750 

Leu Thr Glu Gin Thr Pro Trp Pro Glu Thr Gly Arg Pro Arg Arg 
3755 3760 3765 

Ala Gly Val Ser Ser Phe Gly He Ser Gly Thr Asn Ala His Ala 
3770 3775 3780 

lie He Glu Gin Ala Pro Glu Pro Asp Pro Ala Arg Ala Lys Ala 
3785 3790 3795 

Thr Ala Arg Pro Ala Pro Asp Ala Ala Ala Pro Ser Ser Val Pro 
3800 3805 3810 

Leu He Val Ser Ala Arg Gly Glu Asp Ala Leu Arg Ala Gin Ala 
3815 3820 3825 

Arg Arg Leu His Ala His Val His Ala Asp Pro Gly Leu Arg Ala 
3830 3835 3840 

' Val Asp Leu Gly Leu Ser Leu Ala Thr Thr Arg Ser Ala Leu Glu 
3845 3850 3855 

Gin Arg Ala Ala Leu Val Ala Gly Asp Arg Ala Glu Leu Leu Arg 
3860 3865 3870 

Gly Leu Asp Ala Leu Ala Arg Gly Glu Asp Thr Ala Gly Leu Val 
3875 3880 3885 

Arg Gly Thr Ala Arg Glu Gly Gin Val Ala Phe Leu Phe Thr Gly 
3890 3895 3900 

Gin Gly Ser Gin Arg Pro Gly Met Gly Arg Glu Leu Tyr Asp Ala 
3905 3910 3915 

His Pro Val Phe Ala Asp Ala Leu Asp Glu' lie Cys Gly Glu Leu 
3920 3925 3930 
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Asp Arg His Leu Glu Val Pro Leu Lys Gly Val Leu Phe Ala Thr 
3935 3940 * 3945 

Glu Gly Asp Leu lie His Gin Thr Ala Tyr Thr Gin Pro Ala Leu 
3950 3955 3960 

Phe Ala Val Glu Val Ala Leu Phe Arg Leu Leu Glu Ser Arg Gly 
3965 3970 3975 

Val Gin Pro Asp Phe Leu Ala Gly His Ser He Gly Glu He Ala 
3980 3985 3990 

Ala Ala His Val Ala Gly Val Phe Ser Leu Gin Asp Ala Ser Glu 
3995 4000 4005 

Leu Val Ala Ala Arg Gly Arg Leu Met Gin Ala Leu Pro Thr Gly 
4010 4015 4020 

Gly Val Met He Ala Val Gin Ala Ser Glu Asp Glu Val Leu Pro 
4025 4030 4035 

Leu Leu Thr Asp Arg Val Ser He Ala Ala He Asn Gly Pro Gin 
4040 4045 4050 

Ser Val Val He Ala Gly Asp Glu Ala Asp Ala Val Ala lie Ala 
4055 4060 4065 

Glu Ser Phe Thr Asp Arg Lys Ser Lys Arg Leu Thr Val Ser His 
4070 4075 4080 

Ala Phe His Ser Pro His Met Asp Gly Met Leu Ala Asp Phe Arg 
4085 4090 4095 

Lys Val Ala Glu Gly Leu Val Tyr Glu Asn Pro Arg He Pro Val 
4100 4105 4110 

Val Ser Asn Leu Thr Gly Ala Leu Val Thr Asp Glu Met Gly Ser 
•4115 4120 4125 

Ala Asp Phe Trp Val Arg His Val Arg Glu Ala Val Arg Phe Leu 
4130 4135 4140 

Asp Gly He Arg Ala Leu Glu Ala Ala Gly Val Thr Thr His He 
4145 4150 4155 

Glu Leu Gly Pro Asp Gly Val Leu Cys Ala Met Ala Gin Glu Cys 
4160 4165 4170 

Val Ser Gly Glu Asp Thr Val Phe Val Pro Val Leu Arg Pro Gly 
4175 4180 4185 

Arg Pro Glu Ala Glu Thr Val Thr Thr Ala Leu Ala Arg Val His 
4190 4195 4200 

Val Gin Gly Val Pro Val Asp Trp Gin Ala Tyr Phe Ser Gly Thr 
4205 4210 4215 

Gly Ala Gin Arg Val Asp Leu Pro Thr Tyr Ala Phe Gin Arg Lys 
4220 4225 4230 

Arg Tyr Trp Leu Asp Val Gly Val Ser Val Glu Asp Val Leu Ala 
4235 4240 4245 
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Ala Gly Leu Asp Ala Ala Asp His Pro Leu Leu Gly Ala Thr Val 
4250 4255 4260 

Ser Leu Pro Gly Ser Asp Gly Leu Val Leu Thr Gly Arg Leu Ala 
4265 4270 4275 

Leu Ser Thr His Pro Trp Leu Ser Asp His Thr Val Met Asp Thr 
4280 4285 4290 

Val Leu Leu Pro Gly Thr Ala Phe Val Glu Leu Ala Leu Arg Ala 
4295 4300 4305 

Gly Glu Leu Val Gly Cys Gly Ala Val Glu Glu Leu Ala Leu Glu 
4310 4315 ' 4320 

Ala Pro Leu Thr Leu Ala Asp Gin Gly Ala Val Gin Phe Gin Leu 
4325 4330 4335 

Ala Val Asp Ala Pro Asp Gly Ala Gly Arg Arg Thr Leu Thr Leu 
4340 4345 4350 

His Ser Arg Arg Ala Gly Ala Pro Ala Glu Glu Pro Trp Thr Arg 
4355 4360 4365 

His Ala Thr Gly Val Leu Thr Pro Glu Ala Ser Ala Val Pro Ala 
4370 4375 4380 

His Pro Phe Asp Leu Thr Ala Trp Pro Pro Ala Asp Ala Glu Pro 
4385 4390 4395 

Val Pro Thr 1 Asp Ala Phe Tyr Pro Gly Ala Ala Ala Ala Gly Leu 
4400 4405 4410 

Gly Tyr Gly Pro Val Phe Gin Gly Leu Arg Ala Ala Trp Arg Arg 
4415 4420 4425 

Gly Asp Glu Leu Phe Ala Glu Val Ala Leu Asp Glu Glu His Glu 
4430 4435 4440 

Ala Asp Ala Ala Ala Tyr Gly Leu His Pro Ala Leu Leu Asp Ala 
4445 4450 4455 

Ala Leu His Ala He Gly Leu Gly Ala Pro Gly Ala Pro Ala Asp 
4460 4465 4470 

Ala Pro Ala Glu Gly Ala, Arg Leu Pro Phe Ala Trp Thr Gly Val 
4475 ' 4480 4485 

Arg Leu Tyr Ala Ala Gly Ala Ala Gly He Arg Val Arg Leu Thr 
4490 4495 4500 

Ala Ala Ala Ser Gly Gly He Ala Leu Asp Val Ala Asp Ser Thr 
4505 4510 4515 

Gly Ala Pro Val Ala Ser Val Glu Ser Leu He Leu Arg Pro Val 
4520 4525 4530 

Ser Ala Glu Gin Leu Gly Gly Asp Arg Thr Ala His His Glu Ser 
4535 4540 4545 

Leu Phe Gly Val Glu Trp Thr Arg Leu Ser Leu Pro Thr Gly Ala 
4550 4555 4560 



WO 2004/065401 



PCT/CA2004/000068 



He Pro Ser Gly Glu Arg Trp Ala Val Leu Gly Glu Asp Glu Pro 
4565 4570 4575 

Asp Leu Arg Val Gly Gly Glu Arg Leu Asp Val Tyr Ser Gly Leu 
4580 4585 4590 

Thr Ala Leu Arg Glu Glu He Ala Ala Gly Thr Ser Ala Pro Asp 
4595 4600 4605 

Val Val Val Val Pro Leu Ser Ser Ala Ala Ser Gly Gly Gly Arg 
4610 4615 4620 

Ala Gly Thr Ala Arg Ala Ala Ala His His Ala Leu Ala Leu Val 
4625 4630 4635 

Lys Glu Trp Leu Ala Asp Glu Arg Leu Asp Gly Ala Arg Leu Val 
4640 4645 4650 

Leu Leu Thr Arg Gly Ala Val Ala Ala Val Pro Asp Glu His Val 
4655 4660 4665 

Thr Asp Leu Thr His Ala Pro Val Trp Gly Leu Val Arg Ser Ala 
4670 4675 4680 

Gin Ser Glu Asn Pro Gly Arg Phe Val Leu Ala Asp Thr Asp Gly 
4685 4690 4695 

Ala Asp Ala Ser Phe Gly Ala Leu Ala Ala Ala Leu Ala Thr Asp 
4700 4705 4710 

Glu Pro Gin Leu Ala Leu Arg Ser Gly Glu Ala His Ala Phe Arg 
4715 4720 4725 

Leu Arg Arg He Ala Arg Thr Ala Ser Asp Pro Ala Gly Glu Thr 
4730 4735 4740 

Gly Thr Gly Asp Gly Pro Thr Arg Ala Asp Asp Ala Gly Arg He 
4745 4750 4755 

Ala Ala Asp Gly Thr Val Leu Val Thr Gly Ala Ser Gly Thr Leu 
4760 4765 4770 

Gly Gly Leu Phe Ala Arg His Leu Ala Thr Thr His Gly Ala Arg 
4775 4780 4785 

His Leu Leu Leu Leu Ser Arg Arg Gly Asp Arg Ala Pro Gly Ala 
4790 4795 4800 

Gly Glu Leu Thr Arg Glu Leu Thr Glu Ala Gly Val Asp Val Thr 
4805 4810 . 4815 

Trp Ala Ala Cys Asp Ala Ala Asp Arg Asp Ala Leu Ala Ala Val 
4820 4825 4830 

Leu Ala Ala He Pro Ala Asp Arg Pro Leu Thr Ala Val Val His 
4835 4840 4845 

Thr Ala Gly Val Leu Asp Asp Gly He He Asp Ser Leu Thr Pro 
4850 4855 4860 

Glu Arg Leu Asp Thr Val Leu Arg Pro Lys Val Asp Ala Ala Trp 
4865 4870 4875 
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Asn Leu His Glu Leu Thr Glu Gly His Glu Leu Ser Ala Phe Val 
4880 4885 4890 

Leu Phe Ser Ser Val Ala Gly Cys Phe Gly Ala Ala Gly Gin Gly 
4895 4900 4905 

Asn Tyr Ala Ala Ala Asn Thr Phe Leu Asp Ala Leu Ala Gin His 
4910 4915 4920 

Arg Lys Ala Arg Gly Leu Thr Ala Ser Ser Leu Ala Trp Gly Leu 
4925 4930 4935 

Trp Glu Thr Thr Asp Gly Met Ala Gly Ala Leu Asp Glu Ala Asp 
4940 4945 4950 

Leu Thr Arg Met Ala Arg Ser Gly Val Ala Ala Leu Ala Pro Asp 
4955 4960 4965 

Glu Gly Leu Ala Leu Phe Asp Thr Ser Arg Thr Leu Asp Asp Ala 
4970 4975 4980 

Val Leu Val Pro Met Arg lie Glu Leu Gly Ala Leu Arg Ala Gin 
4985 4990 4995 

Ala Ala Asp Gly Thr Leu Pro Pro Leu Leu Arg Gly Leu Val Arg 
5000 5005 5010 

Thr Pro Ala Arg Arg Ala Ala Gly Ser Thr Ala Arg Ala Gly Thr 
5015 .5020 5025 

Arg Pro Gly Thr Asp Pro Ala Gly Thr Leu Glu Glu Arg Leu Ala 
5030 5035 5040 

Gly Leu Ser Ala Ala Glu Arg Asp Arg Ala Leu Met Glu Leu Val 
5045 5050 5055 

Arg Thr Gin Val Ala Ala Val Leu Gly Tyr Ala Gly Pro Asp Asp 
5060 5065 5070 

Val Asp Ala Ala Arg Gly Phe Leu Asp Leu Gly Phe Asp Ser Leu 
5075 5080 5085 

Thr Ala Val Asp Leu Arg Asn Arg Leu Thr Ala Ser Ala Gly Leu 
5090 5095 5100 

Arg Leu Pro Val Thr Leu lie Phe Asp Tyr Pro Ser Pro Thr Ala 
5105 5110 5115 

Leu Ala Ala Tyr Leu Ala Glu Arg Leu Gly Gin Gly Asp Pro Ser 
5120 5125 5130 

Arg Arg Pro Val His Ala Glu Leu Asp Lys Leu Glu Ser lie Leu 
5135 5140 5145 

Ser Thr Val Gly Pro Asp Asp Val Glu Arg Ala Gly lie Thr Ala 
5150 5155 5160 

Arg Leu Arg Asp Leu Leu Ala Lys Trp Asn Glu Thr His Ser Ala 
5165 5170 5175 

Gin Asp Ser Ala Ala Asp Glu Arg Glu He Gin Ser Ala Thr Ala 
5180 5185 5190 
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Asp Glu lie Phe Asp Leu Leu Asp Asp Glu Leu Gly Leu Ser 
5195 5200 5205 

<210> 30 

<211> 15624 

<212> DNA 

<213> Streptomyces aizunensis 

<400> 30 



atggcgaatg 


aagagacgct 


gcgggactac 


ctgaagctgg 


tgacggcgga 


tctgcaccag 


60 


acgcgacagc 


gtctgcgcga 


cgtcgaggcg 


aagaatcagg 


accccatcgc 


gatcgtcggc 


120 


atgggctgcc 


gctatcccgg 


cggtgtgacc 


tcgcccgagg 


agctgtggca 


gctcgtcgtg 


180 


gacggtgggg 


acgccatttc 


cggcttcccc 


gccgaccgcg gctgggacat 


ggagacggtc 


240 


taccacccgg 


atcccgagca 


ccccggcacg 


agctacgcca 


accagggtgg 


cttcgtccgg 


300 


gacttcgccc 


ggttcgaccc 


gtcgctcttc 


ggcatctcgc 


cgcgcgaggc 


cctcgccatg 


360 


gacccgcagc 


agcggttgct 


cctggagacc 


tcgtgggagg 


cgttcgagcg 


ggccgggatc 


420 


gacccgacgt 


cgatgcgggg 


caagcaggtc 


ggtgtcttcg tcggcaccag 


caaccacgac 


480 


tacctgtcgg 


cgctgctgag 


ttcctcggag 


aacgtggagg gctacctcgg 


caccggcaac 


540 


gcggcgagcg 


tcgcctcggg 


ccggctctcg 


tacaccttcg 


gcctcgaagg 


cccggccgtc 


600 


accgtcgaca 


cggcctgctc 


gtcgtcctcg 


gtagccctgc 


acctggccgt 


gcaggcgctg 


660 


cgcaacggcg 


agtgctcgct 


cgccctcgcg 


ggcggtgcca 


cgctgatgtc 


ggctcccggc 


720 


acgttcatcg 


actacagcaa 


gcagcgcgga 


ctggccaccg 


acggacgctg 


caaggcgttc 


780 


tcgcccgacg 


ccgacggctt 


cagcctcgcc 


gagggcgtgg 


gcatcctgct 


ggtcgagcgg 


840 


ctctccgacg 


cccgccgcaa 


gggacatccc 


gtcctggccg 


tggtccgtgg 


caccgccgtc 


900 


aaccaggacg 


gcgccagcaa 


cggcctgacc 


gcgcccaacg 


gcccgtccca 


gcagcgcgtc 


960 


atccttcagg 


cgctgtccaa 


cgccaggctc 


acccccgacc 


aggtcgacgc 


ggtcgaggcc 


1020 


cacggcacgg 


gcaccggcct 


cggtgacccg 


atcgaggcgc 


aggcgctcat 


cgccacctac 


1080 


ggccaggacc 


gccccgacgg 


gcggccgctg 


tggctgggtt 


cgctcaagac 


caacatcgga 


1140 


cacgcacagg 


ccgcggccgg 


tgtcgcgggc 


gtcatcaaga gcgtcatggc 


gatgcgccac 


1200 


ggcgtgctgc 


cgcgcaccct 


gcacgtggac 


gagccgaccc 


ccgaggtcga 


ctggtcggcg 


1260 


ggtgacgtct 


ccctgctcac 


cgaagcgcgg 


ccctggcccc 


tgggcgacca 


gccgcgccgg 


1320 


atcggcgtct 


cgtcgttcgg 


catgagcggc 


accaacgccc 


acatcatcct 


ggagagcgcg 


1380 


caggagtacg 


ccgacggccg 


gcaggccgac 


gccggtaccg 


cggggaacga 


accggccacc 


1440 


ggccgtacga 


acccgcccgg 


cgccctcccc 


gtcgtcctgt 


ccggccggac 


cgagcccgcc 


1500 


ctgcgcgccc 


aggccgccgc 


gctgcacgcc 


cacctcgcgg 


cccaccccgg 


cctcggcatc 


1560 


gccgacctcg 


ccttctccca 


ggccctcacc 


cgcgcagcgc 


tggaccggcg 


tgcggccgtc 


1620 
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gtcgccgacg 


accgcgacgc 


cctgctggcc 


gggctcgcgg 


cactggcgga 


aggacgcccc 


1680 


agcgcggacg 


tggtcgaagg 


cagcgccacg 


gacggaaagc 


tggcgttcct 


cttcaccggg 


1740 


caggggagcc 


agcggcccgg 


catgggccgt 


gagctgtacg 


cgacgtatcc 


cgtcttcgcg 


1800 


caggctctgg 


acgcggtgtg 


cgagcggctc 


gaactgccgc 


tcaaggacgt 


gctgttcggg 


1860 


accgacggcg 


ccgccggcgc 


cgcgctcgac 


gagaccgcgt 


acacccagcc 


cgcgctgttc 


1920 


gcggtcgagg 


tggccctctt 


ccggctcgtg 


gagagctggg 


gcctgaagcc 


cgactacctg 


1980 


gccgggcact 


cgatcggtga 


gatcgcggcc 


gcgcacgtgg 


ccggagtgtt 


ctcgctggag 


2040 


gacgcctgca 


ccctggtcga 


ggcgcgtggc 


cgtctgatgc 


aggcgctgcc 


gaccggcggc 


2100 


gtgatgafccg 


cggtcgaggc 


gtcggaggac 


gaggtcctgc 


cgctgctcac 


cgactgggtg 


2160 


agcatcgccg 


ccgtcaacgg 


cccccggtcg 


gtcgtcgtcg 


ccggtgatga 


ggacgctgcg 


2220 


gtcgcgatcg 


cggaggcctt 


cgcagcccag 


ggccgcaaga 


ccaagaagct 


gacggtcagc 


2280 


cacgccttcc 


actcgccgca 


catggacggc 


atgctcgacg 


ccttccgcac 


ggtcgcccag 


2340 


ggactctcgt 


acgggactcc 


tcgcatcccg 


gtcgtctcga 


acctcaccgg 


cgccctcgtc 


2400 


accgacgaga 


tgggctcggc 


cgacttctgg 


gtccggcacg 


tccgcgaagc 


cgtccgcttc 


2460 


ctcgacggga 


tccgctggct 


ggagagccgc 


ggggtcacca 


cctacatcga 


actcggcccc 


2520 


ggcggcgtcc 


tgtccgccct 


cggccaggac 


tgccagaccg 


cgaccggccc 


ccgcgcggcc 


2580 


gccttcctcc 


ccgcgctgcg 


caccggccgc 


cccgaggcgt 


cgtcgctgac 


cgcggccgtg 


2640 


gccggcgccc 


atgtccgcgg 


gctctccccg 


gactggaccg 


tccgcttcgc 


cggcaccggc 


2700 


gcacagcgcg 


tcgagctgcc 


cacctacgcc 


ttccagcgcg 


agctgtactg 


gccccgcgac 


2760 


cccttcaccg 


acccggccga 


atccgcccac 


ggcggcgaac 


tcggcgccac 


cgacgccaag 


2820 


ttctgggagg 


tcgtcgacag 


cgaggacctc 


gccgcgctcg 


ccgacaccct 


cggggtcggc 


2880 


ggcgacgaac 


ccctcagcag 


cgtgctgccc 


gcgctctccg 


cctggcaccg 


ccgccaccgc 


2940 


gaccgcgaca 


ccgtggacgg 


ctggcgctac 


cgcgtcacct 


ggaagccgct 


gacggacacc 


3000 


acgcccgcgt 


ccccctccgg 


gcactggctc 


ctggtcgtcc 


ccaccgagca 


cgccgacgcc 


3060 


ccttgggccg 


tcgccgccga 


gcgggcactg 


accgcacgcg 


gtgtcaccgt 


gagcaccgtc 


3120 


gtgctcgacg 


cgaccctcga 


cgaccgggcc 


gccaccgccc 


ggcggatcgg 


cgaagccctc 


3180 


gctgcctccg 


ccgccaccga 


ctccgccccg 


gcgggcgccg 


aaacgctcgc 


cggcgtgttc 


3240 


tcgctgctcg 


ccctggagga 


gcggccgcac 


cccgcggacc 


cggcactgtc 


cgccgggctc 


3300 


gccgccacgg 


tcgccctcat 


ccaggcactc 


ggcgacgcgg 


gagtggaagc 


cccgctgtgg 


3360 


gccgccacct 


gcggcgcggt 


ctccaccggc 


cgcaccgacc 


ggctctccag 


caccgcccag 


3420 


gcgcaggtgt 


ggggcctcgg 


ccgcaccgcc 


gccctcgaac 


tgcccgtgcg 


ctggggcggt 


3480 
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ctcgtcgacc tgcccgggac ccccgacgag cgggccgcgg gccggctcgc cgacgtcctc 3540 

ggcggactcg gcggacccgg cgccgaggat cacctcgccg tacgctccac cggcgtcttc 3 600 

gtccgcaggc tggcccgcgc cacccgcgac gagcgcccca ccaccgagtg ggccaccacc 3660 

ggcacggctc tcatcaccgg cggcacgggc gcactcggcc gccacgtcgc ccgctggctc 3720 

gcccggaccg gggcgcagca cctgctcctg gtcagcaggc gcggcccgga agccgaggga 3780 

gccgacgcgc tcgccgccga actgcgcgca ctgggcgccg aggtcaccat cgccgcctgc 3840 

gacgtcgccg accgcgacgc cgtcgcggcc ctgctcgcca ccctcccggc cgagcacccg 3900 

ctgaccaacg tcgtgcacgc cgccggggtg ctcgacgacg gcgtcctgga cgcccagacc 3960 

ccgcagcgcc tcgcgggggt cctgcgcccc aaggcccacg cggcgcaggt cctgcacgag 4020 

ctgacccgcg acctggacct cfccgccttc gtcctcttct cgtccgtcgc cgccgtcttc 4080 

ggcgccgccg gtcaggccaa ctacgctgcc gcgaacgcct ccttggaggc cctcgccgag 4140 

cagcgccgcg ccgacggcct gcccgccacc gtgctggcct ggggcgcctg ggccgaaggc 4200 

ggcatggcca ccgacgaact cgtcgccgag cgcctgcggc tggccggact gcccgccctc 4260 

gcacccgaac tcgccctgtc cgcactgcac agggcgctca ccctggacga gaccgcctcg 4320 

ctcgtcgccg acatcgactg ggagcgcctg gcccccggcc tcaccgccgt acgcccctgc 4380 

ccgctgatcg ccgacctccc cgaggccgtg cacgccctcg ccggagccga ggcgtccacc 4440 

gggcccggcg ccgccgccga cacgttcgcg cggcagctgg ccgacgcccc cgccggtgaa 4500 

cgcgaccagc tcgccctgga gttcgtacgc acccaggtcg cggccgtact cggttacgcc 4560 

ggtcccgagt ccgtcgaccc gggcagcgcc ttccgggacc tcggcttcga ctcgctcacc 4620 

gcggtggaga tccgcaacct cctcacctcc cggaccggcc tgcgcctccc ggcgacgctg 4680 

atcttcgact accccaactc cctctccctg gccgccttcc tgcagggaga actgctcggc 4740 

gcgcaggcga ccgaccccgc ccgccacacc cccgcgggcc ccggcaccgc caccgatgac 4800 

gaccccatcg cgatcgtcgc gatgagctgc cgcttccccg gcggcgtaca gagcccggaa 4860 

gacctctggc agctgctctc caccggccgt gacgcgatct cgggcttccc cggcgaccgc 4920 

ggctgggacc tcgacgggct gtacgacccc gagtccgccg gggagaacac cagttacgtc 4980 

cgcgagggcg gcttcctcgc cggtgccacc gagttcgacc ccgcgttctt cgggatctcc 5040 

ccgcgcgagg ccctcgccat ggacccgcag cagcgcctgc tgctcgaaac ctcgtgggag 5100 

gccttcgagc gcgccggaat cgaccccgcc accgtgcgcg gcgaacagat cggcgtcttc 5160 

accggcacca acggccagga ctacctcaac gtcatcctgg ccgcacccga cggtgtcgag 5220 

gggttcctgg gcacgggcaa cgcggcgagc gtggtctccg gccgcgtctc ctacgtcctc 5280 

ggcctggagg gcccggccgt cacggtcgac acggcctgct cgtcctcgct ggtcgccctg 5340 

cactgggcga tccaggccct gcgccagggc gagtgcacca tggccctggc cggcggcgtg 5400 
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accgtcatgt 


ccacgcccgc 


ctccttcatc 


gacttcagcc 


gtcagegegg 


cctcgcggaa 


5460 


gacggccgta 


teaaggegtt 


cgccgcggcc 


gcggacggta 


cgggctgggg 


egagggegtc 


5520 


ggcatcctcc 


tegtcgagag 


gctctccgac 


gcacagcgca 


acggccatcc 


ggtcctggcg 


5580 


atcgtgcgcg 


gctcggccat 


caaccaggac 


ggcgccagca 


acggcctcac 


ggcgcccaac 


5640 


ggcccgtccc 


ageagegegt 


catccgccag 


gccctcgcca 


geggeggact 


gacgacgatg 


5700 


gacgtcgacg 


ccgtcgaggc 


ccacggcacg 


ggtacgaagc 


tcggcgaccc 


gatcgaggcg 


5760 


caggcactcc 


tcgccaccta 


egggcaggae 


eggceggaag 


gccgtccgct 


gctcctcggc 


5820 


tcgatcaagt 


cgaacctcgg 


gcacacgcag 


gccgccgccg 


gtgtcgccgg 


tgtcatgaag 


5880 


atggtcctcg 


ccatgcagca 


cggtgtgctg 


ccgcagaccc 


tgeaegtega 


cgagccgacc 


5940 


ccgcacgtgg 


actggtegge 


gggcgacgtc 


gccctgctgg 


ccgatgccgt 


ggcgtggccc 


6000 


gagaccgggc 


gtccgcgccg 


ggcgggcgtc 


tegtegtteg 


geatcagegg 


caccaacgcc 


6060 


cacaccatca 


tcgaacaggc 


cccggcagcc 


gtggcgcccg 


tcccgcccgt 


cgccaccacg 


6120 


cccgcacggg 


ccgacggacc 


gcagccgtgg 


ctcctctcgg 


cgaagacccg 


cgacgcactc 


6180 


cacgaccagg 


cgcgccgact 


gcacgcccac 


gcggagctga 


acccggaact 


gagccccgcc 


6240 


gacctcggac 


tctccctggc 


ggccggccgt 


teggegtteg 


agcggcgcgc 


ggccgtgatc 


6300 


gccgcagacc 


gtgaeggget 


gctggccggc 


ctcgcggccc 


tggeggaegg 


cggcgcggcg 


6360 


gcaggac tgg 


tggagggctc 


accggtcgcc 


ggaaagctgg 


cgttcctgtt 


caccgggcag 


6420 


gggagtcagc 


ggc tegggat 


gggccgtgag 


ctgtacgaca 


cgtaccccgt 


cttcgcggac 


6480 


gcgctcgacg 


cggtctgcgc 


gcatgtggac 


gcgcacctcg 


aagtcccgct 


gaaggacgtc 


6540 


ctgttcgggg 


eggataeggg 


tetgetggae 


cagaeggett 


acacgcagcc 


cgcgttgttc 


6600 


gcggttgagg 


tggcgttgtt 


ccggctggtg 


gagagctggg 


gtctgaggee 


cgacttcctg 


6660 


gccggtcatt 


cgatcggtga 


gatcgcggcc 


gcgcatgtgg 


egggegtett 


ctcgcttcag 


6720 


gacgccagcg 


aactggtcgt 


cgcccgtggg 


cggfctgatgc 


aggcgctgcc 


gaccggtggc 


6780 


gt gat gat eg 


ccgtccaggc 


gteggaggae 


gaagtcctgc 


cgctgctgac 


egacegggtg 


6840 


ageattgecg 


egatcaaegg 


ccctcagtcg 


gtegtcateg 


egggtgaega 


ggccgacgcg 


6900 


gtcgegateg 


eggagtegtt 


cacggggcgc 


aagtccaagc 


gcctcacggt 


cagccacgcg 


6960 


ttccattcgc 


cgcacatgga 


eggcatgetg 


gaagacttcc 


gggccgtggc 


ggagggcetc 


7020 


tegtacgagg 


ctccgcgcat 


ccccgtcgtc 


tcgaacctca 


ccggcgctct 


gatcteggae 


7080 


gagatgggct 


eggecgagtt 


ctgggtccgg 


cacgtccgtg 


aggccgtccg 


cttcctcgac 


7140 


ggcatccgca 


cgctggaagc 


cgcaggcgtc 


accaagtacg 


tegaactegg 


ccccgacggc 


7200 


gtcctgtcag 


ccatggccca 


ggactgcgtg 


ageggegagg 


gctccgtctt 


catccccgta 


7260 
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ctccgcaagg cgcgccccga gcccgagagc gtcaccaccg ccctcaccac ggcccacgtc 7320 

cacggcatcc ccgtcgactg gcaggcgttc ttcgccggga ccggcgcccg gcgcgtcgac 7380 

ctccccacct acgccttcca gcgccagcgc tactggcccg ccgtctcctc cctctacctc 7440 

ggcgacgtcg aggcgatcgg gctcgacgac accgcgcacc cgctgctcag tgcgggtgtc 7500 

gccctgcccg agtccgacgg catggtgttc gccgggcggc tcgcgctctc cacccacgcc 7560 

tggctcgccg accacgccat cctcggcagc gtcctgctgc ccggtacggc cttcgtcgag 7620 

ctggccaccc gcgccggcga ccaggtcggc tgcgattacc tggaagagct gaccctcgaa 7680 

gcgcccctcg tcctgcccga gcacggcggc gtccagctgc gcgtgtgggt cggcgccgcc 7740 

gacgagtccg gccgacggcc gttcgccctg cactcccggg ccgaaggcct gccggtcgag 7800 

gagecgtgga cgcggcacgc cggcggtgta ctcgccgaag gcgggcggcc cccggccgac 7860 

ttcgacctga cggcctggcc cccgccgggc gccgtcgaag tggaccttga cgggcgctac 7920 

gaccagctcg acggcatcgg cttcgcctat ggccccacct tccgtggcct gcgtacggcc 7980 

tggcagctcg acggcgagat ctacgccgag gtcaggctgc ccgagggagc cgagggcgag 8040 

gcgggccggt tcggcctgca cccggccctg ctcgacgcgg cactgcacgc catcgggctg 8100 

ggcggcctcg gcgccgacga cggccagggg aggctcccct tcgcctggag cggagtatcg 8160 

ctgcacgcgg gcggggctgc cgcactgcgc gtccacctcg ctccggcggg cgccgagggc 8220 

gtccgcctgg agatcgcgga cgcctcgggc gcaccggtcg cggccgtcga gtcgctcggg 8280 

ctgcgcccgg tgacggccga gcagctccgt gccgctcgtg ccacctacca cgagtccgtg 8340 

ttccgtcagc agtggaccga gctgccgggt ctcggcgctc cggccgcgac ccccgccgtc 8400 

cggtacgcgt tcctcggcgg cgacagcggc gacagcggcg acagcggtga caccgcagcc 8460 

gccgaccgtc accaggacct ggcggcgctc gccgccgcga tcgacgccgg aaggcccgta 8520 

ccggacgagg tggtcgtcga actcgccgcc gcgccctggg ccgtgtcggc gtcggccgtg 8580 

cacagtgccg cgcacgatgc gctggcactc atccagacct ggctcgcgga cgaccggttc 8640 

gccgccgcac gcctggtgtt cctcacccgc ggcgcggtgg ccgcggacgc gggcgacgac 8700 

gtgaccgatc tcgccgccgc caccgtgtgg ggcctgctgc ggtccgcgca gacggagaac 8760 

cccggcagga tcgccctcgt cgacaccgac ggccacgacc ggagcgagca ggccctgcgg 8820 

gcggcgctca cctccgacga ggagcggttc gcgctgcgcg ccggagcggt cctcgtgccc 8880 

cggctcgccc gggtcgagat ccagcaggac gactccgccc ggacaccggc cctcacgccc 8940 

ggcggcacgg tactgatcac cggagccacc ggagcgctgg gcggtctctt cgcccggcac 9000 

ctcgccgccg aacacggcgt ggagcggctg ctcctcgtcg gcaggcgcgg ggccgacgcc 9060 

cccggcgcgg ccgaactcgt cgccgaactc gccgagtcgg gcaccctcgc cacctgggcg 9120 

gcgtgcgacg tggccgaccg ggacgcgctc gcggcactgc tcgcggacat tcccgccgag 9180 
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cacccgctga ccgccgtcgt ccacacggcc ggagtcctcg acgacggcgt catctcctcg 9240 

ctgacgcccg agcggctctc cgccgtgctg cggcccaagg tggacgcggc ctggaacctg 9300 

cacgagctga cccggggcct cgacctcgcc gccttcgtgc tcttctcctc cacctccggc 9360 

ctcttcggcg gccccggaca gggcaactac gccgccgcca actccttcct ggacgccctc 9420 

gcccagcacc gccgcgctca cgggctcccc gcgacctcga cggcctgggg cctgtggtcc 9480 

gtggccgacg gcatggcggg cgccctggac gcggccgacg tcaaccgcat gcggcgggcc 9540 

ggactgccgc cgctgaccgc cgccgacggc ctcggcctgt tcgacacggc ggtctccctc 9600 

gacgaggcct ccctggccct gatgcgggtg gacaccgaag tcctgcgcac ccaggccggg 9660 

gccggtacca tcgcgccgct gctgcgcggt ctcgtacggg gcgtggcccg ccggtcggtc 9720 

gacgtgtcgg ccggtgccgg gggcgccgaa tcggagctgc gcggcaggct ggcggcgctc 9780 

accgccgccg agcaggaccg ggcgctgctg gacctggtgc gtacgcaggt cgcggcggtc 9840 

ctcggacacg ccggacccgc ggccgtggag tcgggacggg ccttcaagga actcggtttc 9900 

gactcgctca ccgcggtgga gctgcgcaac cggctgaacg ccgccaccgc gctgcgcctg 9960 

cccgcgacgc tgatcttcga ctatccggac ccgaccgttc tcgcccggta cctgcgcggc 10020 

gagctgatcg gtgacgacac cacggacgcc gtggccgagc cgctcacggc cgtggccgac 10080 

gacgagccca tcgccatcgt cgccatgagc tgccgctacc ccggtgacgt acgcaccccc 10140 

gaggacctgt ggcagctgct gacggcgggc gccgacggca tcacccggct ccccgagaac 10200 

cggggctggg acaccgaggg cctgtacgac ccggacccgg agagccaggg cacctcgtac 10260 

gcccgcgacg gcggattcct gcacgacgcg gccgagttcg acgcctcctt cttcgggatc 10320 

tcgccgcgcg aggccctcgc catggacccg cagcagcgcc tcctcctgga gacgacctgg 10380 

gaggtcttcg aacgggccgg catcgcgccg tccgcggtgc gcggcagccg gacgggtgtc 10440 

ttcgcgggtg tcatgtacca cgactacggc gcgcgcctgc acgccgtgcc cgacggcgtc 10500 

gagggctacc tcggcaccgg cagctccagc agcatcgtgt cgggccgggt cgcctacacc 10560 

ttcggcctgg agggcccggc ggtcaccgtc gacacggcct gctcctcgtc gctggtcgcc 10620 

ctgcacctcg cggcccaggc gctgcgcaac ggcgagtgct cgctcgctct cgcgggcggt 10680 

gtcaccgtga tgttcacgcc cggaaccttc atcgagttca gccgtcagcg cggcctggcc 10740 

gccgacggac gctgcaagtc cttcgcggcc gccgccgacg gcacgggctg gggcgagggc 10800 

gcgggcatgc tcctgctgga gcggctctcc gacgcgcgac gcaacggcca ccaggtcctc 10860 

gcggtcgtcc gcggctcggc cgtcaaccag gacggcgcca gcaacggcct caccgccccg 10920 

aacggcccct cgcagcagcg cgtcatccgg caggccctcg ccaacgccgg tgtcgccgcc 10980 

ggacacgtcg acgccgtcga ggcacacggc accggcacca ccctcggtga ccccatcgag 11040 
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gcgcaggccc tgctcgcgac ctacggccag gagcacaccg acgaccggcc gctgctcctc 11100 
ggctcggtga agtccaacct cggtcacaca caggccgctt cgggcgtcgc cggtgtcatc 11160 
aagatggtca tgtcgatgcg gcacggtgtg ctgccgaaga ccctgcacgt cgacgagccg 11220 
accccgcacg tggactggtc ggcgggcgcg gtctcgctcc tcaccgagca gaccccgtgg 11280 
cccgagaccg gccgtccgcg ccgcgcgggc gtctcctcct tcggcatcag cggcaccaac 11340 
gcgcacgcca tcatcgagca ggccccggag ccggacccgg cccgggcgaa ggcgacggcg 11400 
cggcccgcgc cggacgccgc ggcgccgtcg tccgtgcccc tgatcgtgtc cgcccgcggc 11460 
gaggacgcgc tgcgcgccca ggcccgcagg ctccacgccc acgtccacgc cgaccccggc 11520 
ctgcgcgccg tcgacctcgg cctctccctg gcgaccaccc gctcggccct ggagcagcgc 11580 
gcggcgctgg tggccggcga ccgcgcggaa ctgctgcgcg gcctggacgc cctggcccgc 11640 
ggcgaggaca ccgcggggct ggtgcgcggc accgcccgcg agggccaggt ggcgttcctg 11700 
ttcaccggtc agggcagcca gcggccgggg atgggacgcg agctgtacga cgcgcatccc 11760 
gtcttcgcgg acgcgctcga cgagatctgc ggcgaactgg accggcacct cgaagtaccg 11820 
ctcaagggcg tgctgttcgc gaccgagggc gatctgatcc accagaccgc gtacacgcag 11880 
cccgcgctgt tcgccgtgga ggtggccctg ttccggctcc tggagagccg gggcgtgcag 11940 
cccgacttcc tggccggtca ctcgatcggt gagatcgccg cagcccatgt ggcgggcgtc 12000 
ttctcgctcc aggacgccag tgaactggtc gccgcccgtg ggcggttgat gcaggcgctg 12060 
ccgaccggtg gcgtgatgat cgccgtccag gcatcggagg acgaggtcct gccgctgctg 12120 
acggaccggg tgagcatcgc cgcgatcaac ggcccccagt cggtcgtgat cgcgggcgac 12180 
gaggccgacg cggtggccat cgccgagtcc ttcacggacc gcaagtccaa gcggctcacg 12240 
gtcagtcacg ccttccactc gccgcacatg gacggcatgc tcgccgactt ccgcaaggtc 12300 
gccgagggcc tcgtctacga gaacccgcgc atcccggtcg tctcgaacct cacgggggcc 12360 
ctggtcaccg acgagatggg ttcggccgac ttctgggtcc ggcacgtccg cgaggccgtc 12420 
cgcttcctcg acggcatccg cgccctggaa gccgcgggcg tcaccacaca catcgagctg 12480 
ggccccgacg gcgtgctctg cgccatggcc caggaatgcg tgagcggcga ggacaccgtc 12540 
ttcgtccccg tactgcgccc cggccgcccc gaggccgaga ccgtcaccac cgccctcgcc 12600 
cgcgtccacg tccagggcgt acccgtggac tggcaggcgt acttctccgg caccggcgcc 12660 
cagcgcgtcg acctgcccac ctacgccttc cagcgcaagc gctactggct cgacgtcggc 12720 
gtctccgtcg aggacgtgct ggcggccggt ctcgatgcgg ccgaccaccc cctgctgggc 12780 
gccaccgtct ccctgcccgg atccgacggg ctggtcctca ccggacgcct cgcgctgtcc 12840 
acgcacccct ggctgagcga ccacaccgtc atggacaccg tcctgctgcc cggcacggcc 12900 
ttcgtcgaac tcgccctgcg ggccggtgaa ctggtcggct gcggcgccgt cgaagagctg 12960 
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gcgctcgaag 


ccccgctcac 


cctcgccgac 


cagggcgccg 


tccagttcca 


gctggccgtg 


13020 




acggcgccgg 


gcgccggacc 


cfcgaccctgc 


actcccgccg 


cgcgggtgcc 


13080 


CCggCCgaag 


agccgtggac 


acggcacgcc 


accggcgttc 


tcacgcccga 


agcgtccgcc 


13140 


gtgcccgcgc 


accccttcga 


cctgaccgca 


tggccgccgg 


ccgacgcgga 


gcccgtgccc 


13200 


accgacgcct 


tctaccccgg 


cgcggccgcg 


gccggcctcg 


gctacggacc 


ggtcttccag 


13260 




ccgcctggcg 


gcgcggcgac 


gaactgttcg 


ccgaggtcgc 


actcgacgag 


13320 


gagcacgagg 


ccgacgccgc 


cgcctacggg 


ctgcaccccg 


ccctgctcga 


cgcggccctg 


13380 


cacgccatcg 


gcctcggagc 


gcccggcgcg 


cccgccgacg 


ccccggccga 


aggagecegg 


13440 


ctgcccttcg 


cctggaccgg 


cgtacgcctg 


tacgcggccg 


gcgcggcggg 


catccgcgtc 


13500 


cggctgaccg 


ccgccgcatc 


cggcggcatc 


gccctggacg 


tggccgactc 


caccggagcg 


13560 


ccggfcggcct 


ccgtcgagtc 


cctgatcctg 


cgccccgtct 


ccgcggagca 


geteggeggg 


13620 


gaccgcacgg 


cccaccacga 


gtcgctcttc 


ggcgtcgagt 


ggaccaggct 


gtccctcccc 


13680 


accggtgcga 


tcccctccgg 


egaaegctgg 


gccgtactcg 


gegaggaega 


gccggacctc 


13740 




gcgaacgcct 


cgacgtgtac 


ageggtctea 


cggcgctgcg 


cgaggaaatc 


13800 


gccgcgggca 


cctcggcgcc 


ggacgtcgtc 


gtcgtacccc 


tgtcctccgc 


cgcgtccggt 


13860 


ggcggacgtg 


cggggaccgc 


ccgggccgcc 


gcgcaccacg 


cgctggccct 


ggtcaaggag 


13920 


tggc tggccg 


aegaaegget 


cgacggcgca 


cggctcgtgc 


tgctgacccg 


gggcgcggtg 


13980 


gccgccgtac 


ccgacgagca 


cgtgaccgat 


ctgacccacg 


ccccggtgtg 


gggcctcgta 


14040 


cggtccgcgc 


agtcggagaa 


ccccggccgg 


ttcgtgctcg 


ccgacaccga 


cggcgccgac 


14100 


gcctccttcg 


gggege tggc 


cgccgcgctc 


gccaccgacg 


agccgcagct 


cgccctgcgg 


14160 


tccggcgagg 


cacacgcctt 


ccggctgcgc 


cgcatcgccc 


gtaccgegag 


cgatccggcc 


14220 


ggtgaaaccg 


geaegggega 


cggccccacc 


cgtgccgacg 


aegcegggag 


gatcgccgcc 


14280 








ggcaccctcg 


gegggctett 


cgcccgccac 


14340 


c tggc caeca 


cgcacggcgc 


acggcacctg 


ctgctgctga 


gccgtcgcgg 


ggaccgggcc 


14400 


cccggggccg 


gggaactgac 


ccgtgagctg 


accgaagegg 


gcgtggacgt 


gacctgggcg 


14460 


gcgtgcgacg 


cggccgaccg 


ggacgcgctc 


gccgccgtac 


tcgccgcgat 


cccggccgac 


14520 


cggccgctga 


eggeggtegt 


ccacaccgcc 


ggtgtgctcg 


aegaeggcat 


catcgactcc 


14580 


ctcacacccg 


aacgcctcga 


caccgtgctg 


cggcccaagg 


tcgacgcggc 


ctggaacctg 


14640 


cacgagctga 


ccgagggcca 


cgaactctcc 


gccttcgtgc 


tcttctcctc 


ggtcgccggc 


14700 


tgcttcggcg 


ccgcgggcca 


gggcaactac 


gcggcggcca 


acaccttcct 


ggacgccctc 


14760 


gcccagcacc 


gcaaggcccg 


gggcctcacc 


gccagttccc 


tcgcctgggg 


cctgtgggag 


14820 
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acgacggacg gcatggccgg 
ggtgtggccg cgctcgcccc 
gacgacgcgg tcctcgtccc 
gacggcaccc tgccgccgct 
ggctccacgg cacgcgccgg 
cgcctcgccg gactgtcggc 
caggtggccg cggtcctggg 
ctcgacctgg gcttcgactc 
gccggactcc ggctgcccgt 
gcgtacctcg ccgaacgcct 
ctcgacaagc tcgaatcgat 
atcaccgccc ggctgcgaga 
agcgccgcag acgagcggga 
gacgacgaac tcgggctgtc 



cgcgctcgac 
cgacgagggc 
catgcggatc 
gctgcgcgga 
aacgcgcccc 
cgccgaacgc 
ctacgcgggc 
gctcacggcc 
cacgctcatc 
cggccagggc 
cctctcgacg 
ccttctggcg 
aatccagtcc 
ctga 



gaagccgacc 
ctggccctct 
gaactgggcg 
ctggtgcgca 
ggcaccgacc 
gaccgggccc 
cccgacgacg 
gtcgacctgc 
ttcgactacc 
gacccgtccc 
gtcggccccg 
aagtggaatg 
gcgacggccg 



tgacccgcat 
tcgacacctc 
cgctgcgcgc 
ctcccgcgcg 
cggcgggcac 
tcatggagct 
tcgacgccgc 
gcaaccgcct 
cgtctccgac 
gccggcccgt 
acgacgtcga 
aaacgcacag 
acgagatctt 



ggcccgctcc 14880 

ccgcaccctg 14940 

ccaggccgcg 15000 

ccgggccgcc 15060 

cctcgaagag 15120 

ggtccgcaca 15180 

acggggcttc 15240 

cacggcgagc 15300 

cgcgctcgcc 15360 

ccacgcggaa 15420 

acgcgcgggc 15480 

tgcacaggac 15540 

cgatctcctc 15600 
15624 



<210> 31 

<211> 5432 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 31 

Met Val Asn Glu Glu Lys Tyr Leu Asp Tyr Leu Lys Arg Ala Thr Thr 
1 5 10 15 

Asp Leu Arg Glu Ala Arg Arg Arg Leu Arg Glu Val Glu Glu Arg Glu 
20 25 30 

Gin Glu Pro lie Ala Val Val Ala Met Ser Cys Arg Tyr Pro Gly Gly 
35 40 45 

lie Asp Thr Pro Glu Lys Leu Trp Asp Leu Val Ala His Gly Arg Asp 
50 55 60 

Ala Val Ser Ala Tyr Pro Thr Asp Arg Gly Trp Asp Ala Glu Val Leu 
65 70 75 80 

Phe Asp Pro Asp Pro Glu Thr Gly lie Glu Ala Tyr Glu Gin Val Gly 
85 90 95 

Gly Phe Leu His Asp Ala Ala Asp Phe Asp Pro Ala Phe Phe Gly lie 
100 105 110 

Ser Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu Leu Leu 
115 120 125 

Glu Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly He Asp Pro Ala Thr 
130 135 140 
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Leu Arg Gly Ser Arg Thr Gly Val Phe Ala Gly Leu Met Tyr His Asp 
145 150 155 160 

Tyr Ala Ala Arg Leu Phe Ser Val Pro Glu Glu He Glu Gly Phe Leu 
165 170 175 

Gly Asn Gly Ser Ser Gly Ser He Ala Ser Gly Arg* He Ala Tyr Thr 
180 185 190 

Leu Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser Ser 
195 200 205 

Ser Leu Val Ala Val His Leu Ala Ala Gin Ala Leu Arg Asn Gly Glu 
210 215 220 

Cys Thr Leu Ala Leu Ala Gly Gly Val Thr Val Met Ser Thr Pro Gly 
225 230 235 240 

Thr Phe Thr Glu Phe Ser Arg Gin Arg Gly Leu Ala Ala Asp Gly Arg 
245 250 255 

Cys Lys Ser Phe Ala Ala Ala Ala Asp Gly Thr Gly Trp Gly Glu Gly 
260 265 270 

Ala Gly Met Leu Val Leu Glu Arg Leu Ser Glu Ala Arg Arg Asn Gly 
275 280 285 

His Pro Val Leu Ala Leu Val Arg Gly Ser Ala Val Asn Gin Asp Gly 
290 295 300 

Ala Ser Ser Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val 
305 310 315 320 

He Arg Gin Ala Leu Ala Gly Ala Arg Leu Ser Ala Thr Gin Val Asp 
325 330 335 

Ala Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro He Glu 
340 345 350 

Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Asp Arg Pro Asp Gly Arg 
355 360 365 

Pro Leu Trp Leu Gly Ser He Lys Ser Asn Met Gly His Thr Gin Ala 
370 ' 375 380 

Ala Ala Gly He Ala Gly He He Lys Met Val Met Ala Met Arg His 
385 390 395 400 

Gly He Leu Pro Lys Thr Leu His Val Asp Glu Pro Thr Pro Asn Val 
405 410 415 

Asp Trp Ser Glu Gly Ala Val Ser Leu Leu Thr Glu Ser Val Pro Trp 
420 425 430 

Pro Glu Thr Gly Ala Pro Arg Arg Ala Gly Val Ser Ser Phe Gly He 
435 440 445 

Ser Gly Thr Asn Ala His Thr He Leu Glu Gin Ala Pro Asp Ala Val 
450 455 460 

Glu Ala Ala Pro Gly Thr Glu Pro Pro Ala Ala Ala Ala Pro Pro Val 
465 470 '475 480 
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Pro Pro Leu Trp Thr Leu Ser Ala Lys Ser Pro Ala Ala Leu Arg Ala 
485 490 495 

Gin Ala Gly Lys Leu His Ala His Leu Thr Ala His Pro Gly Leu Arg 
500 505 510 

Pro Gly Asp lie Ala His Ser Leu Ala Val Gly Arg Thr Asp Phe Glu 
515 520 525 

His Arg Ala Val Leu Thr Ser Ala Asp Gly Pro Val Gly Leu Val Arg 
530 535 540 

Ala Leu Glu Ala Leu Ala Asp Ser Ala Pro Glu Asp Thr Ala Pro Ala 
545 550 555 560 

Asp Arg Ala Pro Gly Val Thr Arg Gly Arg Pro Val Ala Gly Lys Leu 
565 . 570 575 

Ala Phe Leu Phe Thr Gly Gin Gly Ser Gin Arg Leu Gly Met Gly Arg 
580 585 590 

Glu Leu Tyr Glu Thr Tyr Pro Val Phe Ala Gin Ala Leu Asp Ala Val 
595 600 605 

Cys Glu Arg Leu Asn Leu Glu Val Pro Leu Arg Asp Val Leu Phe Gly 
610 615 620 

Ala Asp Ala Gly Leu Leu Asp Gin Thr Val Tyr Thr Gin Thr Ala Leu 
625 630 635 640 

Phe Ala Val Glu Val Ala Leu Phe Arg Leu Val Glu Ser Trp Gly Leu 
645 650 655 

Lys Pro Asp Phe Leu Ala Gly His Ser He Gly Glu He Ala Ala Ala 
660 665 670 

His Val Ala Gly Val Phe Ser Leu Glu Asp Ala Cys Ala Leu Val Ser 
675 680 685 

Ala Arg Gly Arg Leu Met Gly Ala Leu Pro Gly Gly Gly Val Met He 
690 695 700 

Ala Val Gin Ala Ser Glu Asp Glu Val Leu Pro Leu Leu Thr Asp Arg 
705 710 715 720 

Val Ser He Ala Ala lie Asn Gly Pro Gin Ser Val Val He Ala Gly 
725 730 735 

Asp Glu Ala Asp Ala Val Ala He Ala Glu Ser Phe Ala Asp Arg Lys 
740 745 750 

Ser Lys Arg Leu Thr Val Ser His Ala Phe His Ser Pro His Met Asp 
755 760 765 

Ala Met Leu Glu Asp Phe Arg Ala Val Ala .Glu Gly Leu Ser Tyr Glu 
770 775 780 

Ala Pro Arg He Pro Val Val Ser Asn Leu Thr Gly Ala Leu Val Ser 
785 790 795 800 

Asp Glu Met Gly Ser Ala Asp Phe Trp Val Arg His Val Arg Glu Thr 
805 810 815 
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Val Arg Phe Leu Asp Gly He Arg Ala Leu Thr Glu Arg Asn Val Val 
820 ' 825 830 

His Phe Val Glu Leu Gly Pro Asp Ala Val Leu Ser Ala Met Ala Gin 
835 840 845 

Asp Cys Pro Ser Ala Asp Thr Ala Ala Phe Val Pro Val Leu Arg Lys 
850 855 860 

Gly Arg Ser Glu Thr Gly Ser Leu Thr Asp Ala Leu Ala Arg Leu His 
865 870 875 880 

Val Gly Gly Val Ala Val Asp Trp Asp Ala Tyr Tyr Ser Gly Thr Asp 
885 • 890 895 

Val Gin Arg Val Asp Leu Pro Thr Tyr Ala Phe Gin Arg Ala His Tyr 
900 905 910 

Trp Leu Asp Ala Gly Arg Pro Leu Gly Asp Val Ser Ser Ala Gly Leu 
915 920 925 

Gly Ala Ala Gly His Pro Leu Leu Gly Ala Ala Val Ala Leu Ala Asp 
930 935 940 

Leu Asp Gly Phe Leu Tyr Thr Gly Arg Leu Ser Leu Asp Thr His Pro 
945 950 955 960 

Trp Leu Ala Asp His Ala Val Met Gly Ser Ala Val Leu Pro Gly Thr 
965 970 975 

Ala Phe Val Glu Leu Ala He Arg Ala Gly Asp Gin Val Gly Cys Asp 
980 985 990 

Leu Leu Glu Glu Leu Thr Leu His Ala Pro Leu Val Leu Pro Pro Ala 
995 1000 1005 

Gly Gly Val Gin Val Gin Leu Trp Val Gly Ala Pro Asp Ala Thr 
1010 1015 1020 

Gly Arg Arg Thr Leu Gly Val His Ser Arg Pro Glu Pro Ala Pro 
1025 1030 1035 

Asp Ala Val Gly Pro Asp Ala Asp Ala Ala Glu Pro Trp Thr Arg 
1040 1045 1050 

His Ala Asp Gly Val Leu Ala Thr Gly Ala Pro Gin Pro Ser Phe 
1055 1060 1065 

Ala Pro Asp Val Trp Pro Pro Ala Gly Ala Arg Pro Leu Pro Val 
1070 1075 1080 

Asp Glu Leu Tyr Ala Gly Leu Ala Glu Ala Gly Leu Glu Tyr Gly 
1085 1090 1095 

Pro Ala Phe Gin Gly Val Arg Ala Ala Trp Ala Ser Asp Asp Ala 
1100 1105 1110 

Ala Tyr Val Glu He Ala Ala Ala Asp Gly Gin Trp Ala Asp Ala 
1115 1120 1125 

Pro Leu Phe Gly Leu His Pro Ala Leu Leu Asp Ser Ala Leu His 
1130 1135 1140 
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Ala He Gly Leu Ala Gly Leu Val Glu Asp Thr Gly Arg Gly Arg 
1145 1150 1155 

Leu Pro Phe Ser Trp Ser Gly Val Ser Leu Tyr Ala Val Gly Ala 
1160 1165 1170 

Ser Val Leu Arg Val Arg Leu Ala Lys Ala Gly Pro Asp Ala Val 
1175 1180 1185 

Ser Leu Ala Leu Ala Asp Gly Ala Gly Gin Pro Val Gly Asp He 
1190 1195 1200 

Ala Ser Leu Thr Leu Arg Pro Val Ser Ala Glu Gin Leu Asp Thr 
1205 1210 1215 

Gly Arg Gly Gly His His Asp Ala Leu Phe Gin Val Asp Trp Thr 
1220 1225 1230 

Pro Leu Asn Leu Pro Arg Ala Val Asp Ser Arg Trp Ala Val Leu 
1235 1240 1245 

Gly Glu Pro Val Pro Thr Asp Glu Pro Gly Asp Gly Val Ala Arg 
1250 1255 1260 

His Ala Asp Ala Glu Ala Leu Ser Ala Ala Leu Asp Ala Gly Ala 
1265 1270 1275 

Pro Val Pro Asp Ala Val Leu Val Arg His Pro Ala Leu Pro Glu 
1280 1285 1290 

Pro Thr Pro Glu Ala Val His Gin Ala Ala His Arg Thr Leu Gly 
1295 1300 1305 

Leu Leu Arg His Trp Leu Gly Asp Asp Arg Leu Ala Asp Ser Arg 
1310 1315 1320 

Leu Val Leu Leu Thr His Gly Ala Val Ala Ala Gly Asp Ala Asp 
1325 1330 1335 

Gin Val Pro Asp Pro Val His Ala Val Val Trp Gly Leu Val Arg 
1340 1345 1350 

Ser Ala Gin Ser Glu His Pro Gly Arg Phe Leu Leu He Asp Ser 
1355 1360 1365 

Asp Ser Gly He Asp Thr Leu Ser Trp Pro Thr Phe Gly Ala Val 
1370 1375 1380 

Leu Ala Ser Glu Glu Pro Gin Val Ala Leu Arg Gly Gly Val Ala 
1385 1390 1395 

His Ala Pro Arg Leu Ala Lys Val Pro Ala Thr Ala Thr Ala Ala 
1400 1405 , 1410 

Ala Val Val Glu Thr Ser Ser Tyr Asp Pro Asp Gly Thr Val Leu 
1415 1420 1425 

Val Thr Gly Ala Ser Gly Thr Leu Gly Gly Leu Val Ala Arg His 
1430 1435 1440 

Leu Val Thr Gly Arg Gly Val Arg Arg Leu Leu Leu Leu Ser Arg 
1445 1450 1455 
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Arg Gly Ala Asp Ala Pro Gly Ala Gly Glu Leu Ala Ala Glu Leu 
1460 1465 1470 

Thr Gly Leu Gly Ala Glu Val Ser Trp Ala Ala Cys Asp Ala Gly 
1475 1480 1485 

Asp Arg Asp Ala Leu Ala Ala Val Leu Ala Ala Val Pro Ala Ala 
1490 1495 1500 

His Pro Leu Thr Ala Val Val His Thr Ala Gly Val Leu Asp Asp 
1505 1510 1515 

Gly Val lie Gly Ser Leu Thr. Pro Glu Arg Leu Asp Thr Val Leu 
1520 ' 1525 1530 

Arg Pro Lys Ala Asp Ala Ala Leu His Leu His Glu Leu Thr Arg 
1535 1540 1545 

Asp Leu Pro Leu Thr Ala Phe Val Leu Phe Ser Ser Ala Ala Gly 
1550 1555 1560 

Val Phe Gly Ala Pro Gly Gin Gly Asn Tyr Ala Ala Ala Asn Ser 
1565 1570 1575 

Phe Leu Asp Ala Leu Ala Gin Tyr Arg Arg Ala His Gly Leu Pro 
1580 1585 1590 

Gly Arg Ser Leu Ala Trp Gly Leu Trp Glu Asp Ala Glu Gly Met 
1595 1600 1605 

Ala Gly Ala Leu Asp Arg Ala Asp Leu Asp Arg Met Lys Arg Gly 
1610 1615 1620 

Gly Val His Gly Leu Thr Ala Ser Glu Gly Leu Ala Leu Leu Asp 
1625 1630 1635 

Leu Ala Asp Ala Leu Gly Ala Asp Arg Asp Asp Gin Gly Gin Asp 
1640 1645 1650 

Gin Glu Thr Ala Gly Arg Ala Leu Leu Val Pro Met Arg Leu Thr 
1655 1660 1665 

Leu Pro Ala Val Ala Pro Gly Ala Glu Val Ala Pro Leu Phe Arg 
1670 1675 1680 

Gly Leu Val Arg Thr Pro Ala Arg Arg Val Ala Ala Gly Ala Thr 
1685 1690 1695 

Thr Gly Ala Thr Thr Gly Thr Gly Pro Asp Leu Ser Ala Leu Glu 
1700 1705 1710 

Arg Arg Leu Leu Gly Leu Asp Ala Pro Glu Arg Glu Arg Leu Leu 
1715 1720 1725 

Leu Asp Leu Val Arg Gly His Val Ala Asp Val Leu Gly His Gly 
1730 1735 1740 

Ser Pro Asp Ala He Asp Pro Glu Gin Ala Phe Ser Glu Leu Gly 
1745 1750 1755 

Phe Asp Ser Leu Thr Ala Val Glu Leu Arg Asn Arg Leu Gly Ala 
1760 1765 1770 
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Ala lie Gly Arg Arg Leu Pro Ala Thr Leu lie Phe Asp His Pro 
1775 1780 1785 

Ala Ser Leu Thr Leu Ala Arg His Leu Ser Gly Glu Leu Ala Gly 
1790 1795 1800 

Ser Gin Ala Ala Leu Ala Pro Ala Gly Pro Ala Pro Thr Val Thr 
1805 1810 1815 

Asp Asp Asp Pro lie Ala lie Val Ala Met Ser Cys Arg Tyr Pro 
1820 1825 1830 

Gly Gly Val Thr Thr Pro Glu Glu Leu Trp Gin Leu Leu Ala Gly 
1835 1840 1845 

Gly Gly Asp Ala lie Ser Gly Phe Pro Ala Asp Arg Gly Trp Asp 
1850 1855 1860 

Val Glu Ser Leu Tyr Asp Pro Asp Pro Asp His Pro Gly Thr Ser 
1865 1870 1875 

Tyr Thr Arg His Gly Gly Phe Leu Arg Asp Ala Ala Ala Phe Asp 
1880 1885 1890 

Pro Thr Phe Phe Gly lie Ser Pro Arg Glu Ala Val Gly Thr Asp 
1895 1900 1905 

Pro Gin Gin Arg Leu Leu Leu Glu Thr Thr Trp Glu Ala Phe Glu 
1910 1915 1920 

Arg Ala Gly lie Asp Pro Ala Thr Val Arg Gly Ser Arg Thr Gly 
1925 1930 1935 

Val Phe Ala Gly Val Met Tyr His Asp Tyr Ala Ala Leu Leu Glu 
1940 1945 1950 

Arg Ser Lys Asp Gly Ala Asp Gly Ser Leu Gly Ser Gly Ser Thr 
, 1955 1960 1965 

Gly Ser lie Ala Ser Gly Arg Val Ser Tyr Thr Phe Gly Leu Glu 
1970 1975 1980 

Gly Pro Ala Val Thr lie Asp Thr Ala Cys Ser Ser Ser Leu Val 
1985 1990 1995 

Ala Leu His Met Ala He Gin Ala Leu Arg Thr Gly Glu Cys Asp 
2000 2005 2010 

Met Ala Leu Ala Gly Gly Val Thr Val Met Ala Thr Pro Gly Thr 
2015 2020 2025 

Phe He Gly Phe Ser Arg Gin Arg Gly Leu Ser Ala Asp Gly Arg 
2030 2035 2040 

Cys Arg Ala Phe Ser- Ala Asp Ala Asp Gly Thr Gly Trp Gly Glu 
2045 2050 2055 

Gly Val Gly Met Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Arg 
2060 2065 2070 

Asn Gly His Pro Val Leu Ala Val Val Arg Gly Ser Ala He Asn 
2075 2080 2085 
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Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser 
2090 2095 2100 

Gin Gin Arg Val He Arg Ala Ala Leu Ala Ser Ala Gly Leu Ser 
2105 2110 2115 

Ala Ala Glu Val Asp Ala Val Glu Ala His Gly Thr Gly Thr Thr 
2120 2125 2130 

Leu Gly Asp Pro He Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly 
2135 2140 2145 

Arg Glu His Thr Glu Asp Ser Pro Leu Trp Leu Gly Ser He Lys 
2150 2155 2160 

Ser Asn Met Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly Val 
2165 2170 2175 

He Lys Met Val Leu Ala He Gin His Gly Val Leu Pro Arg Thr 
2180 2185 2190 

Leu His Ala Asp Arg Pro Ser Pro His Val Asp Trp Ser Gin Gly 
2195 2200 2205 

Ala Val Ser Leu Leu Thr Glu Ser Val Pro Trp Pro Glu Thr Gly 
2210 2215 2220 

Arg Pro Arg Arg Ala Gly Val Ser Ser Phe Gly He Ser Gly Thr 
2225 2230 2235 

Asn Ala His Thr He lie Glu Gin Ala Pro Glu Glu Ala Thr Val 
2240 2245 2250 

Ala Pro Ala Asp Ala Val Ala Ala Pro Ser Ala Leu Pro Leu Gin 
2255 2260 2265 

Leu Ala Gly Arg Ser Ala- Glu Ala Leu Ser Ala Gin Ala Arg Ala 
2270 2275 2280 

Leu Ser Ala His Leu Thr Ala His Pro Asp Val Pro Leu Ala Asp 
2285 2290 2295 



Leu Ala Tyr Ser Leu Ala Thr Ser Arg Ala Thr Phe Asp His Arg 

2300 2305 2310 

Ala Val Leu Val Ala Thr Glu Gly Thr Thr Ala Ala Thr Ala Val 

2315 2320 2325 

Thr Ala Leu Asp Ala Leu Ala Asp Arg Arg Thr Ala Pro Gly Leu 

2330 2335 2340 

Val Arg Gly Thr Ala Ser Lys Gly Gly Arg Thr Ala Phe Leu Phe 

2345 2350 2355 

Thr Gly Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr 

2360 2365 2370 

Glu Ala His Pro Val Phe Ala Arg Ala Leu Asp Ala Val Cys Asp 

2375 2380 2385 

Arg Leu Glu Leu Pro Leu Lys Asp Val Leu Phe Gly Thr Asp Ala 

2390 2395 2400 
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Gly Leu Leu Asn Glu Thr Val Tyr Thr Gin Pro Gly Leu Phe Ala 
2405 2410 2415 

Val Glu Val Ala Leu Phe Arg Leu Leu Glu Ser Trp Gly Val Lys 
2420 2425 2430 

Pro Asp Phe Leu Ala Gly His Ser lie Gly Glu lie Ala Ala Ala 
2435 2440 2445 

His Val Ala Gly Val Leu Ser Leu Asp Asp Val Cys Ala Leu Val 
2450 2455 2460 

Glu Ala Arg Gly Arg Leu Met Gly Ala Leu Pro Gly Gly Gly Val 
2465 2470 2475 

Met lie Ala Val Gin Ala Ser Glu Ala Glu Val Leu Pro Leu Leu 
2480 2485 2490 

Thr Asp Arg Val Ser lie Ala Ala lie Asn Gly Pro Arg Ser Val 
2495 2500 2505 

Val He Ala Gly Asp Glu Ala Asp Ala Val Ala He Val Glu Ser 
2510 2515 2520 

Phe Thr Asp Arg Lys Ser Lys Arg Leu Thr Val Ser His Ala Phe 
2525 2530 2535 

His Ser Pro His Met Asp Gly Met Leu Asp Ala Phe Arg Glu He 
2540 2545 2550 

Ala Glu Gly Leu Ser Tyr Glu Ala Pro Arg He Pro Val Val Ser 
2555 2560 2565 

Asn Leu Thr Gly Ala Leu Val Ser Asp Glu Met Gly Ser Ala Asp 
2570 2575 2580 

Phe Trp Val Arg His Val Arg Glu Ala Val Arg Phe Leu Asp Gly 
2585 2590 2595 

He His Ala Leu Glu Ala Ala Gly Val Thr Thr Tyr Val Glu Leu 
2600 2605 2610 

Gly Pro Asp Gly Val Leu Ser Ala Met Ala Gin Glu Cys Val Thr 
2615 2620 2625 

Gly Glu Asp Ser Val Phe Val Pro Val Leu Arg Ser Gly Arg Pro 
2630 2635 2640 

Glu Ala Glu Ser Val Thr Thr Ala Leu Ala Gin Ala His Val Arg 
2645 2650 2655 

Gly He Ala Val Asp Trp Gin Ala Tyr Phe Ala Gly Thr Ser Ala 
2660 2665 2670 

Gin Arg Val Asp Leu Pro Thr Tyr Arg Phe Gin Arg Glu His Tyr 
2675 2680 2685 

Trp Pro Glu Thr Gly He Pro Leu Pro Gly Asp Thr Ala Gly Leu 
2690 2695 2700 

Gly Leu Ala Ala Ala Gly His Pro Leu Leu Gly Ala Ala Val Thr 
2705 2710 2715 
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Leu Ala Asp Ala Asp Gly Cys Val Leu Thr Gly Arg Leu Ser Leu 
2720 2725 2730 

Arg Thr His Pro Trp Leu Ala Asp His Ala Val Met Gly Ser Val 
2735 2740 2745 

Leu Leu Pro Gly Thr Ala Leu Val Glu Leu Ala Leu His Ala Gly 
2750 2755 2760 

Glu Arg Val Gly Thr Arg Ala Leu Asp Glu Leu Thr Leu Gin Ala 
2765 2770 2775 

Pro Leu lie Leu Pro Asn Glu Gly Ala Val Gin Leu Gin Val Val 
2780 2785 2790 

Val Gly Ala Pro Asp Ala Ala Gly His Arg Thr Val Ala Val Tyr 
2795 2800 2805 

Ser Arg Pro Asp Ala Asp Gly Glu Ala Trp Val Arg His Ala Asp 
2810 2815 2820 

Gly Leu Leu Val Asp Glu Val Arg Gly Ala Ala Ala Asp Leu Gly 
2825 2830 2835 

Val Trp Pro Pro Ala Gly Ala Thr Ala Val Pro Val Asp Asp Ala 
2840 2845 2850 

Tyr Ala lie Leu Glu Thr Ser Gly Leu Ala Tyr Gly Pro Leu Phe 
2855 2860 2865 

Gin Gly Leu Arg Ala Ala Trp Arg Arg Ala Gly Glu Leu Phe Ala 
2870 2875 2880 

Glu Leu Ala Leu Pro Thr Glu Ala Gin Ala Asp Ala Ala Ala Phe 
2885 2890 2895 

Gly Leu His Pro Ala Leu Leu Asp Ser Ala Leu His Thr Leu Ala 
2900 2905 2910 

Leu Gly Asp Leu Leu Ser Gly Ala Asp Ala Glu Glu Thr Pro Gly 
2915 2920 2925 

Ala Ala Arg Leu Pro Phe Ala Trp Arg Gly Val Arg Leu His Ala 
2930 2935 2940 

Ala Gly Ala Pro Ala Val Arg Val Arg Leu Ala Glu Ala Gly Gin 
2945 2950 2955 

Gly Ala Val Ser Leu Glu Leu Ala Asp Ser Ala Gly Ala Pro Val 
2960 2965 2970 

Ala Ser Val Asp Ser Leu Val Leu Arg Ala Met Ser Pro Glu Gin 
2975 2980 2985 

Leu Gly Ala Ala Ser Ala Gly Arg Gin Glu Ser Leu Phe Gin lie 
2990 2995 3000 

Asp Trp Val Glu Pro Ala Ala Asp Arg Thr Ala Ala Ala Thr Asp 
3005 3010 3015 

Val Glu Arg Ala Leu Val Gly Pro Glu Leu Arg Gly Leu Asp Ala 
3020 3025 3030 
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Thr Pro Tyr Ala Asp Leu Ala Ala Leu Ala Ala Ala Asp Ser Asp 
3035 3040 3045 

Val Pro Glu Leu Val Phe He Thr Thr Arg Ala Glu Ser Glu Pro 
3050 3055 3060 

Glu Gly Leu Pro Gly Thr Val His Val Arg Ala Val Asp Ala Leu 
3065 3070 3075 

Thr His Val Arg Ala Trp Leu Ala Glu Glu Arg Phe Ala Ser Ala 
3080 3085 3090 

Arg Leu Val Phe Val Thr Arg Gly Ala Met Thr Val Gly Ser Asp 
3095 3100 3105 

Glu Ala Val Arg Asp Leu Ala Gly Ala Ala Val Trp Gly Leu Val 
3110 3115 3120 

Arg Ser Ala Gly Thr Glu His Pro Gly Arg Phe Ala Leu Val Asp 
3125 3130 3135 

Leu Asp Asp Asp Asp Val Leu Pro Glu Gin Thr Val Leu Thr Ala 
3140 3145 3150 

Leu Ala Ala Gly Glu Ser Glu Leu Val Val Arg Glu Gly Ser Leu 
3155 3160 3165 

Leu Val Pro Arg Leu Ala Arg Ala Ala Val Val Glu Gly Ser Gly 
3170 3175 3180 

Arg Glu Leu Asp Val Asp Gly Thr Val Leu Val Thr Gly Ala Ser 
3185 3190 3195 

Gly Thr Leu Gly Gly Leu Phe Ala Arg His Leu Val Val Glu Arg 
3200 3205 3210 

Gly Val Arg Arg Leu Leu Leu Val Ser Arg Arg Gly Gly Ala Ala 
3215 3220 3225 

Glu Gly Ala Ala Glu Leu Gly Ala Glu Leu Thr Glu Leu Gly Ala 
3230 3235 3240 

Asp Val Arg Trp Ala Ala Cys Asp Val Ala Asp Arg Glu Ala Leu 
3245 3250 3255 

Glu Ser Val Leu Ala Gly He Pro Ala Glu Tyr Pro Leu Ser Gly 
3260 32'65 3270 

Val Val His Thr Ala Gly Val Leu Asp Asp Gly Val Val Ser Ser 
3275 3280 3285 

Leu Thr Ala Glu Arg Val Ser Ala Val Leu Arg Pro Lys Val Asp 
3290 3295 3300 

Ala Ala Trp Asn Leu His Glu Leu Thr Arg Gly Leu Asp Leu Ser 
3305 3310 3315 

Leu Phe Val Leu Phe Ser Ser Ala Ala Gly Val Phe Gly Gly Ala 
3320 3325 3330 

Gly Gin Ala Asn Tyr Ala Ala Ala Asn Val Phe Leu Asp Ala Leu 
3335 3340 3345 
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Ala Gin His Arg Arg Ala Gin Gly Leu Ala Ala Thr Ser Leu Ala 
3350 3355 3360 

Trp Gly Leu Trp Ala Glu Pro Gly Gly Met Ala Gly Ala Leu Asp 
3365 " 3370 3375 

Ala Asp Asp Val Ser Arg Leu Gly Arg Gly Gly Val Ser Gly Leu 
3380 3385 3390 

Ser Ala Gly Glu Gly Val Ala Leu Phe Asp Ala Ala Ser Ala Ser 
3395 3400 3405 

Glu Gin Ala Leu Phe Val Pro Val Lys Leu Asp Leu Ala Ala Leu 
3410 3415 3420 

Arg Ala Gin Ala Gly Ser Gly Met Leu Pro Pro Leu Leu Ser Gly 
3425 3430 3435 

Leu Val Arg Thr Pro Thr Arg Arg Ala Ala Gly Thr Ala Asn Ala 
3440 3445 3450 

Ala Val Ser Ala Pro Gly Asp Arg Leu Ala Gly Leu Ser Ala Ala 
3455 3460 3465 

Glu Gin Val Ala His Val Leu Glu Leu Val Arg Thr Gin Val Ala 
3470 3475 3480 

Ala Val Leu Gly Tyr Ala Ser Pro Glu Ala Val Glu Lys Asp Ser 
3485 3490 3495 

Ser Phe Arg Glu Leu Gly Phe Asp Ser Leu Thr Ala Val Glu Leu 
3500 3505 3510 

Arg Asn Leu Leu Gly Ala Ala Thr Gly Leu Arg Leu Pro Ala Thr 
3515 3520 3525 

Leu Val Phe Asp Tyr Pro Thr Ser Ala Val Leu Ala Asp His Leu 
3530 3535 3540 

Arg Ser Glu Leu Val Gly Thr Ala Pro Val Thr Ser Ala Pro Val 
3545 3550 3555 

Val Leu Ala Ala Arg Asp Asp Asp Glu Pro lie Ala lie Val Gly 
3560 3565 3570 

Leu Gly Cys Arg Tyr Pro Gly Gly Val Glu Ser Pro Asp Asp Leu 
3575 3580 3585 

Trp Arg Leu Val Leu Glu Gly Arg Asp Ala He Thr Glu Phe Pro 
3590 3595 3600 

Glu Asp Arg Gly Trp Asp Val Asp Ala Leu Phe Asp Ala Asp Pro 
3605 3610 3615 

Asp Gin Gin Gly Thr Ser Tyr Ala Arg Glu Gly Gly Phe Val Arg 
3620 3625 3630 

Asp Ala Gly His Phe Asp Pro Ala Phe Phe Gly He Ser Pro Arg 
3635 3640 3645 

Glu Ala Val Ala Met Asp Pro Gin Gin Arg Leu Leu Leu Glu Thr 
3650 3655 3660 
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Ser Trp Glu Ala Phe Glu Arg Ala Gly lie Asp Pro Ala Ala Leu 
3665 3670 3675 

Arg Gly Ser Arg Thr Gly Val Phe Ala Gly Val Met Tyr His Asp 
3680 3685 3690 

Tyr Ala Ser Arg Leu Thr Ala Leu Pro Glu Gly Val Glu Gly Phe 
3695 3700 3705 

Leu Gly Thr Gly Asn Ala Ala Ser Val lie Ser Gly Arg Leu Ser 
3710 3715 3720 

Tyr Ala Phe Gly Leu Glu Gly Pro Ala lie Thr Val Asp Thr Ala 
3725 3730 3735 

Cys Ser Ser Ser Leu Val Ala Leu His Leu Ala Val Gin Ala Leu 
3740 3745 3750 

Arg Asn Gly Glu Cys Ser Leu Ala Leu Ala Gly Gly Val Thr Val 
3755 3760 3765 

Met Ala Thr Pro Ala Ala Phe Val Glu Phe Ser Arg Gin Arg Gly 
3770 3775 3780 

Leu Ala Ala Asp Gly Arg Cys Lys Ala Phe Ser Ala Gly Ala Asp 
3785 3790 3795 

Gly Thr Gly Trp Ser Glu Gly Ala Gly Val Leu Leu Val Glu Arg 
3'800 3805 3810 

Leu Ser Asp Ala Arg Arg Asn Gly His Pro Val Leu Ala Val Val 
3815 3820 3825 

Arg Gly Ser Ala lie Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr 
3830 3835 3840 

Ala Pro Asn Gly Pro Ser Gin Gin Arg Val lie Arg Gin Ala Leu 
3845 3850 3855 

Ala Ser Ala Gly Leu Ser Ala Ala Asp Val Asp Val Val Glu Ala 
•3860 3865 3870 

His Gly Thr Gly Thr Thr Leu Gly Asp Pro He Glu Ala Gin Ala 
3875 3880 3885 

Leu Leu Ala Thr Tyr Gly Gin Glu His Thr Asp Glu Gin Pro Leu 
3890 3895 3900 

Leu Leu Gly Ser He Lys Ser Asn Phe Gly His Thr Gin Ala Ala 
3905 3910 3915 

Ala Gly Val Ala Gly He He Lys He Val Gin Ala Met Arg His 
3920 3925 3930 

Gly Val Val Pro Lys Thr Leu His Val Asp Glu Pro Thr Pro His 
3935 3940 3945 

Val Asp Trp Ser Ala Gly Ala Val Ser Leu Leu Thr Glu Gin Val 
3950 3955 3960 

Ala Trp Pro Glu Thr Gly Arg Pro Arg Arg Ala Ala He Ser Ser 
3965 3970 3975 
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Phe Gly Phe Ser Gly Thr Asn Ala His Ala lie lie Glu Gin Ala 
3980 3985 3990 

Pro Asp Pro Ala Pro Glu Asp Leu Pro Asp Ala Gly Pro Asp Val 
3995 4000 4005 

Arg Pro Glu Pro Ala Arg Thr Pro Gly Ser Leu Pro Trp Leu Leu 
4010 4015 4020 

Ser Ala Lys Gly Ala Asp Ala Leu Arg Asp Gin Ala Ala Arg Leu 
4025 4030 4035 

Arg Ala His Ala He Gly His Pro Glu Leu Ser Leu Ala Asp He 
4040 4045 4050 

Gly Tyr Ala Leu Ala Thr Ser Arg Thr Ala Leu Asp Arg Arg Ala 
4055 4060 4065 

Ala Val Val Ala Gly Asp Arg Glu Glu Phe Leu Ala Gly Leu Ala 
4070 4075 4080 

Ala Leu Ala Glu Gly Ala Thr Ala Ala Gly Leu Thr Glu Gly Ser 
4085 4090 4095 

Pro Ala Gly Gly Lys Leu Ala Phe Leu Phe Thr Gly Gin Gly Ser 
4100 4105 4110 

Gin Arg Leu Ala Met Gly Arg Glu Leu Tyr Ser Ala His Pro Val 
4115 4120 4125 

Phe Ala Arg Ala Leu Asp Ala Val Cys Asp Gly Leu Ala Leu Asp 
4130 4135 4140 

Val Pro Leu Lys Gin Val Leu Phe Gly Ser Asp Ala Asp Leu Leu 
4145 4150 4155 

Asp Arg Thr Ala Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu Val 
4160 4165 4170 

Ala Leu Phe Arg Leu Val Glu Ser Trp Gly Leu Lys Pro Asp Phe 
4175 4180 1 4185 

Leu Ala Gly His Ser He Gly Glu He Thr Ala Ala His Val Ala 

4190 4195 4200 1 

Gly Val Leu Ser Leu Asp Asp Ala Cys Thr Leu Val Ala Ala Arg 
4205 4210 ' 4215 

Gly Arg Leu Met Gin Ala Leu Pro Thr Gly Gly Val Met He Ala 
4220 4225 4230 

Val Glu Ala Ser Glu Asp Glu Val Leu Pro Leu Leu Thr Asp Arg 
4235 4240 4245 

Val Ser He Ala Ala He Asn Gly Pro Gin Ser Val Val He Ala 
4250 4255 4260 

Gly Asp Glu Ala Asp Ala Val Ala He Ala Glu Ser Phe Thr Gly 
4265 4270 4275 

Arg Lys Ser Lys Arg Leu Thr Val Ser His Ala Phe His Ser Pro 
4280 4285 4290 
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His Met Asp Gly Met Leu Asp Ala Phe Arg Glu Val Ala Glu Gly 
4295 4300 4305 

Leu Ser Tyr Gly Thr Pro Leu lie Pro Val Val Ser His Leu Thr 
4310 4315 4320 

Gly Thr Leu Val Thr Asp Glu Met Arg Ser Pro Asp Phe Trp Val 
4325 4330 4335 

Arg His Val Arg Glu Ala Val Arg Phe Leu Asp Gly He Arg Thr 
4340 4345 4350 

Leu Glu Asp Ala Gly Val Thr Thr Tyr He Glu Leu Gly Pro Gly 
4355 4360 4365 

Gly Val Leu Ser Ala Met Gly Gin Ser Cys Val Thr Arg Asp Asp 
4370 4375 4380 

Ala Ala Phe Leu Pro Ala Leu Arg Ala Asp Arg Ser Glu Glu Glu 
4385 4390 4395 

Thr Leu Thr Ser Ala Val Ala Arg Ala His Leu Arg Gly He Thr 
4400 4405 4410 

Val Asp Trp Asp Ala Tyr Tyr Ser Gly Thr Gly Ala Arg Arg Val 
4415 4420 4425 

Asp Leu Pro Thr Tyr Ala Phe Gin Arg Gin Arg Tyr Trp Leu Glu 
4430 4435 4440 

Ala Pro Ala His Ala Pro Gly Gly Asp Val Thr Ser Ala Gly Leu 
4445 4450 4455 

Gly Ser Ala Gly His Pro Leu Leu Gly Ala Ala Val Glu Leu Pro 
4460 4465 4470 

Asp Ser Asp Gly Phe Leu Phe Thr Gly Arg Leu Ser Leu Arg Thr 
4475 4480 4485 

His Pro Trp Leu Gly Asp His Arg Val Ala Gly Thr Val Leu Leu 
4490 4495 4500 

Pro Gly Ala Ala Leu Leu Glu Leu Ala Val Arg Ala Gly Asp His 
4505 4510 4515 

Ala Gly Cys Asp Leu Leu Glu Asp Leu Thr Leu Glu Ala Pro Leu 
4520 4525 4530 

Val Leu Pro Glu Ala Gly Gly Val ■ Gin Leu Arg Leu Val Val Ala 
4535 4540 4545 

Glu Pro Asp Ala Ser Arg Arg Arg Val Phe His He Tyr Ser Arg 
4550 4555 4560 

Pro Glu Asp Ala Ala Phe Glu Glu Pro Trp Thr Arg His Ala Gly 
4565 4570 4575 

Gly Val Leu Ala Val Glu Gly Ala His Pro Ala Glu Ala Glu Ser 
4580 4585 4590 

Glu Trp Pro Pro Ala Gly Ala Val- Pro Cys Pro Val Glu Asp Leu 
4595 4600 4605 
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Tyr Pro Ser Leu Asp Ala lie Gly Leu Gly Tyr Gly Pro Ala Phe 
4610 4615 4620 

Arg Asn Leu Leu Leu Ala Trp Lys Arg Gly Asp Glu Val Phe Ala 
4625 4630 4635 

Glu Val Ala Leu Gly Glu Asp Arg Arg Thr Glu Gly Ala Leu Tyr 
4640 4645 4650 

Gly Leu His Pro Ala Leu Leu Asp Ala Ala Leu His Ala Val Gly 
4655 4660 4665 

Leu Gly Asp Phe Phe Pro Asp Gly Pro Glu Gly Ala Arg Leu Pro 
4670 4675 4680 

Phe Ser Trp Asp Gly Val Arg Leu His Ala Val Gly Ala Ala Ala 
4685 4690 4695 

Leu Arg Val Arg Met Ala Pro Ala Gly Gin Asp Ala Val Thr Leu 
4700 4705 4710 

Ala Val Ser Asp Glu Thr Gly Arg Pro Val Leu Thr Val Asp Ser 
4715 4720 4725 

Leu Val Leu Arg Pro Leu Ala Leu Asp Gly Pro Gly Gly Leu Gly 
4730 4735 4740 

Gly Ala Gly Arg Gly Pro Gly Ser Val Arg Asp Ala Leu Phe Gin 
4745 4750 4755 

Val Asp Trp His Ala Leu Pro Leu Pro Glu Ala Gin Ser Pro Ala 
4760 4765 4770 

Glu Gly Arg Trp Ala Leu Leu Gly Gly Asp Pro Leu Lys Leu Ala 
4775 4780 4785 

Ala Ala Leu Glu Arg Thr Gly Val Leu Glu Pro Gly Ala Leu Phe 
4790 4795 4800 

Gly Thr Ala Ser Glu Asp Thr Gly Gly His Pro Arg Asp Leu Ser 
4805 4810 4815 

Ala Leu Ala Asp Ala Val Glu Leu Ala Glu Ala Leu Gly Glu Pro 
4820 4825 4830 

Ala Pro Glu Thr Val Leu Val Ser Leu Ala Pro Asp Leu Ala Ala 
4835 4840 4845 

Thr Gly Gly Leu Ala Ser Ala Ala His Arg Ala Ala Ala Asp Ala 
4850 4855 4860 

Leu Glu Leu lie Gin Ala Trp Leu Ala Asp Glu Arg Leu Ala Gly 
4865 4870 4875 

Ser Arg Leu Ala Leu Val Thr Arg Gly Ala Val Ala Thr Asp Pro 
4880 4885 4890 

Asp Ala Asp Val Asp Asp Leu Ala His Ala Ala Val Trp Gly Leu 
4895 4900 4905 

Val Arg Ser Ala Gin Ala Glu His Pro Gly Arg Leu Val Leu, Val 
4910 4915 4920 
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Asp Leu Asp Asp Glu Asp Asp Ser Tyr Arg Ala Leu Pro Ala Ala 
4925 4930 4935 

Leu Asp Thr Asp Glu Thr Gin Leu Ala Val Arg Asp Gly Ala Val 
4940 4945 4950 

Leu Ala Pro Arg Leu Ala Arg Ala Val He Ala Pro Ala Thr Asp 
4955 4960 4965 

Ala Ala Ala Pro Asp Val Ala Pro Asp Pro Glu Gly Thr Val Leu 
4970 4975 4980 

He Thr Gly Ala Ser Gly Thr Leu Gly Gly Leu Leu Ala Arg His 
4985 4990 4995 

Leu Val Thr Glu His Gly Val Arg His Leu Leu Leu Thr Ser Arg 
5000 5005 5010 

Arg Gly Ala Ala Ala Glu Gly Ala Thr Gin Leu Ala Asp Glu Leu 
5015 5020 5025 

Val Thr Leu Gly Ala Gin Val Thr Trp Ala Ala Cys Asp Ala Ala 
5030 5035 5040 

Asp Arg Asp Ala Leu Ala Ala Leu Leu Glu Ser Val Pro Ala Ala 
5045 5050 5055 

His Pro Leu Thr Ala Val Val His Thr Ala Gly Val Leu Asp Asp 
5060 5065 5070 

Gly Thr Val Glu Ser Leu Thr Ala Gly Arg Met Ala Thr Val Leu 
5075 5080 5085 

Arg Pro Lys Val Asp Ala Ala Trp Asn Leu His Glu Leu Thr His 
5090 5095 . 5100 

Gly Leu Asp Leu Ala Ala Phe Val Leu Phe Ser Ser Ala Ala Gly 
5105 5110 5115 

Val Phe Gly Asn Ala Gly Gin Ala Asn Tyr Ala Ala Gly Asn Thr 
5120 5125 5130 

Phe Leu Asp Ala Leu Ala Gin His Arg Arg Ala Gin Gly Leu Thr 
5135 5140 5145 

Ala Val Ser Leu Ala Trp Gly Leu Trp Asp Asp Glu Ala Gly Met 
5150 5155 5160 

Ala Ala Thr Leu Asp Glu Gin Asp Arg Arg Arg Leu Ser Arg Gly 
5165 5170 5175 

Ser Met Asn Pro Leu Ser Val Ala Glu Gly Leu Ala Leu Phe Asp 
5180 5185 5190 

Ala Ala Leu Pro Gly Gly Ala Ser Ser Gly Ala Val Pro Glu Gly 
5195 5200 5205 

Ala Arg Thr Ala Ser Val Leu Val Pro Ala Arg Leu Asp Leu Ala 
5210 5215 5220 

Val Leu Gin Ala Gin Val Gly Asp Leu Val Pro Pro Leu Leu Arg 
5225 5230 5235 
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Gly Leu Leu Arg Thr Pro Val Arg Arg Arg Ala Ser Gly Ala Ala 
5240 5245 " 5250 

Ala Asp Ala Pro Asp Ser Leu Ala Gin Arg Leu Ala Gin Leu Pro 
5255 5260 ~ 5265 

Pro Ala Glu Arg Asp Arg Val Leu Leu Asp Leu Val Cys Thr Gin 
5270 5275 5280 

Val Ala Gin Val Leu Gly His Ser Gly Ala Ala Ala He Glu Pro 
5285 5290 5295 

Gly Ser Ala Phe Lys Glu Leu Gly Phe Asp Ser Leu Thr Ala Val 
5300 5305 5310 

Glu Leu Arg Asn Arg Leu Gly Ala Val Thr Gly Leu Arg Leu Pro 
5315 5320 5325 

Ala Thr Leu He Phe Asp Tyr Pro Thr Pro Glu Ala Leu Ser Gly 
5330 5335 5340 

His Leu Arg Ser Ala Leu Pro Leu Asp Glu Asp Gly Pro Ser Val 
5345 5350 5355 

Phe Ser Glu Leu Asp Arg Leu Glu Ser Ala Leu Gly Ala Ala Asp 
5360 5365 5370 

Ala Asp Ser Val Thr Arg Ser Arg He Thr Met Arg Leu Gin Ala 
5375 5380 5385 

Leu Met Thr Lys Trp Asn Asp Ala Gin Asp Ala Asn Gly Gly Ala 
5390 5395 5400 

Pro Asp Glu Asp Ala Asp Asp Gly Ala Leu Glu Thr Ala Thr Asp 
5405 5410 5415 

Asp Glu Leu Phe Asp Leu Leu Asp Asn Glu Leu Gly ,Ala Ser 
5420 5425 5430 

<210> 32 
<211> 16299 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 32 

atggtgaacg aggagaagta cctcgattac ctcaagcggg cgactaccga cctccgcgag 60 
gcacgacgac ggctgcgcga ggtggaggaa cgggagcagg agccgatcgc cgtcgtggcg 120 
atgagctgcc gctaccccgg ggggatcgac acccccgaga agctgtggga cctcgtcgcc 180 
cacggccggg acgccgtctc cgcctacccc acggaccgcg gctgggacgc cgaagtcctc 240 
ttcgaccccg accccgagac cgggatcgag gcgtacgaac aggtcggcgg cttcctgcac 300 
gacgcggccg acttcgaccc cgcgttcttc gggatctcgc cgcgcgaagc cctcgccatg 360 
gacccccagc agcggctgct gctggaaacc tcctgggagg cgttcgagcg ggccggaatc 420 
gacccggcga ccctgcgcgg cagccgtacg ggcgtcttcg ccggcctgat gtaccacgac 480 
tacgccgccc ggctgttcag cgtgcccgag gagatcgagg gcttcctcgg caacggcagc 540 
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tccggcagca tcgcctcggg ccggatcgcc tacaccctcg gcctcgaagg ccccgccgtc 600 

accgtcgaca cggcctgctc ctcctcactg gtcgccgtgc acctcgcggc ccaggcactg 660 

cgcaacggcg agtgcacgct cgccctcgcc ggtggtgtca ccgtcatgtc gacccccggc 720 

accttcaccg agttcagccg ccagcgcggc ctggcggccg acggccgctg caagtccttc 780 

gcggccgcgg cggacggtac gggctggggc gaaggcgccg gcatgctcgt cctggaacgg 840 

ctctccgaag cccgcaggaa cggccacccc gtcctggcac tcgtgcgcgg ttcggccgtc 900 

aaccaggacg gcgccagcag cggtctgacg gcccccaacg ggccgtccca gcagcgcgtc 960 

atccgccagg cactcgccgg tgcgcggctg tcggccaccc aggtcgacgc ggtcgaggcc 1020 

cacggcaccg gcaccaccct cggcgacccg atcgaagcgc aggccctgct cgccacctac 1080 

ggccaggacc gtcccgacgg ccgcccgctg tggctgggct ccatcaaatc gaacatgggt 1140 

cacacccagg ccgccgccgg tatcgcgggc attatcaaga tggtcatggc gatgcgccac 1200 

ggcatcctcc ccaagaccct gcacgtcgac gagccgaccc cgaacgtcga ctggtccgag 1260 

ggcgcggtct ccctgctcac cgagtccgtg ccgtggcccg agaccggcgc gccccgccgc 1320 

gcgggagtct cgtcgttcgg catcagcggc accaacgccc acaccatcct cgaacaggcc 1380 

ccggacgccg tcgaggccgc acccgggacc gagccccccg cggcggccgc accgcccgtg 1440 

cccccgctct ggaccctctc cgccaagagc ccggccgcgc tgcgcgccca ggccgggaaa 1500 

ctgcacgccc acctgaccgc acaccccggc ctgcgccccg gggacatcgc ccactcgctc 1560 

gccgtcggac gcaccgactt cgagcaccgc gccgtcctca cctccgccga cgggcccgtg 1620 

ggcctcgtcc gtgcgctgga agccctcgcg gactcggctc ccgaggacac ggcacccgcc 1680 

gacagggcac cgggggtcac ccggggccgc ccggtcgccg ggaagctggc gttcctgttc 1740 

accgggcagg ggagccagcg gctggggatg ggccgcgagc tgtacgagac gtatcccgtc 1800 

ttcgcgcagg ctttggacgc ggtgtgtgag cggctgaatc tcgaagtgcc gctgagggat 1860 

gtcctgttcg gggcggatgc gggtctgctg gaccagacgg tctacacgca gaccgcgttg 1920 

ttcgcggtcg aggtggcgtt gttccggctg gtggagagct ggggtctgaa gcccgacttc 1980 

ctggcgggtc attcgatcgg tgagatcgcg gccgcgcatg tggcgggggt gttctcgctg 2040 

gaggatgcgt gcgcgctggt gtcggcgcgt ggccgcttga tgggtgcgct gccgggtggc 2100 

ggcgtgatga tcgccgtcca ggcgtcggag gacgaggtcc tgccgctgct caccgaccgc 2160 

gtgagcattg ccgcgatcaa cggtccgcag tcggtcgtga tcgcgggcga cgaggccgac 2220 

gcggtggcga tcgccgagtc cttcgcggac cgcaagtcca agcggctcac ggtcagtcac 2280 

gccttccatt cgccgcacat ggacgccatg ctggaggact tccgggccgt ggcggagggc 2340 

ctgtcgtacg aggccccgcg catccccgtc gtctccaacc tcaccggcgc cctcgtctcc 2400 

gacgagatgg gctcggccga cttctgggtc cgccacgtcc gcgagaccgt ccgcttcctc 2460 
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gacggcatcc gcgccctcac cgagcgcaac gtcgtccact tcgtcgaact cggcccggac 2520 

gccgtgctgt cggccatggc ccaggactgc ccctccgccg acaccgcggc cttcgtgccc 2580 

gtactccgca agggccgttc ggagaccggt tcgctgaccg acgccctcgc gcggctccat 2640 

gtgggcgggg tggccgtcga ctgggacgcg tactactccg gtacggacgt ccagcgcgtc 2700 

gacctgccca ccfcacgcctt ccagcgcgcg cactactggc tcgacgcagg ccggcccctc 2760 

ggcgacgtct cctcggccgg gctcggtgcg gccggccacc cgctgctcgg ggccgccgtg 2820 

gccctcgccg acctcgacgg tttcctctac accggccgtc tctcgctcga cacccacccc 2880 

tggctcgccg accacgccgt catgggttcg gccgtactgc cgggcaccgc cttcgtcgaa 2940 

ctggccatcc gcgccggtga ccaggtcggc tgcgacctgc tcgaagaact caccctgcac 3000 

gcaccgctcg tactgccccc ggccggaggt gtgcaggtcc agttgtgggt cggcgcaccg 3 060 

gacgccaccg gccgccgcac cctgggtgtg cactcccgcc ccgagcccgc accggacgcc 3120 

gtcggcccgg acgccgacgc ggcggagccg tggacccggc acgccgacgg tgtgctcgcc 3180 

acgggtgccc cgcagccgtc cttcgccccc gacgtctggc cgccggccgg tgccaggccc 3240 

ctgcccgtcg acgagctgta cgccgggctc gccgaggcgg gcctcgaata cggccccgcc 3300 

ttccagggcg tccgcgcggc ctgggcgagc gacgacgcgg cctacgtcga gatcgcggcc 3360 

gccgacggac agtgggccga tgccccgctg ttcggactgc atcccgcgct cctcgactcg 3420 

gcgctgcacg ccatcggtct ggccgggctc gtcgaggaca ccggccgcgg ccggctgccc 3480 

ttctcctggt ccggggtgtc cctgtacgcc gtgggcgcct cggtgctgcg cgtacggctg 3540 

gccaaggccg gaccggacgc ggtgtccctg gccctcgccg acggcgccgg acagcccgtg 3600 

ggcgacatcg cctcgctcac cctgcgccct gtctcggccg agcagctgga caccgggcgg 3660 

ggcggtcacc atgacgcgct gttccaggtg gactggaccc cgctgaacct gccccgtgct 3720 

gtcgacagcc gctgggccgt gctcggcgag cccgtcccca ccgacgagcc gggcgacggc 3780 

gtggcgcgcc acgcggacgc ggaggcgctg agcgcggccc tcgacgcggg tgctccggtg 3840 

ccggatgccg tactcgtacg ccaccccgcc ctgcccgaac ccacccccga ggcggtccac 3900 

caggccgcgc accggaccct cggcctgctg cggcactggc tcggcgacga ccggctcgcc 3960 

gacagccgcc tcgtcctgct cacgcacggc gcggtcgccg cgggagacgc ggaccaggta 4020 

cccgacccgg tgcacgccgt ggtctggggg ctggtccgct ccgcacagtc cgagcacccg 4080 

ggccggttcc tgctgatcga cagcgattcc ggtatcgaca cactctcctg gccgacgttc 4140 

ggtgccgttc tcgcctccga ggagccgcag gtcgccctgc gcggcggcgt ggcccacgca 4200 

cccaggctgg ccaaggttcc cgccaccgct accgccgctg ccgtcgtcga gacgtcgtcg 4260 

tacgaccctg acggcaccgt cctcgtcacc ggggccagcg gcacgctcgg cggactcgtc 4320 
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gcccgtcacc tcgtgaccgg gcgcggcgta cggcgtctgc tgctgctgag ccgtcggggc 4380 

gccgatgccc ccggtgccgg tgaactggcc gctgagctga ccgggttggg tgccgaggtg 4440 

tcgtgggcgg cgtgtgacgc gggtgaccgc gacgcgctcg cggccgtact ggccgccgtt 4500 

cccgcagcgc acccgctcac cgcggtcgtc cacacggccg gtgtcctcga cgacggcgtg 4560 

atcggttcgc tcaccccgga gcgcctcgac acggtccttc gcccgaaggc cgacgccgct 4620 

ctccacctgc acgaactgac ccgcgacctg cccctgaccg ccttcgtcct cttctcctcc 4680 

gcggccgggg tcttcggcgc accgggtcag ggcaactacg ccgccgccaa ctccttcctg 4740 

gacgccctcg cccagtaccg gcgtgcccac gggctccccg gccggtcgct ggcctggggc 4800 

ctctgggagg acgccgaagg catggcgggc gccctcgacc gcgccgacct cgaccggatg 4860 

aagcgcggcg gagtccacgg actcaccgcc tccgagggcc tcgcgctcct cgacctcgcc 4920 

gacgccctcg gcgcggaccg tgacgaccag ggccaggatc aggagacggc cggacgggcg 4980 

ctgctcgtgc cgatgcggct gacccttccc gccgtcgccc ccggcgccga agtcgccccg 5040 

ctgttccggg gattggtccg cacccccgcg agacgcgtcg cggccggagc caccacggga 5100 

gccaccaccg gaaccgggcc cgacctctcc gctctcgaac ggcggctcct cggcctcgac 5160 

gcgccggagc gggagcggct gctcctcgac ctcgtccgcg gccatgtcgc cgacgtgctc 5220 

ggccacggct ccccggacgc catcgacccc gaacaggcct tcagcgagct gggcttcgac 5280 

tccctgacgg cggtggaact gcgcaaccgc ctgggcgcgg ccatcggccg gcggctgccc 5340 

gccacgctga tcttcgacca cccggcctcg ctcaccctcg cccgtcacct ctccggtgaa 5400 

ctcgccgggt cccaggccgc gttggcgcca gccgggcccg cgcccaccgt gaccgacgac 5460 

gacccgatcg ccatcgtggc gatgagctgc cgctaccccg gcggcgtgac cacccccgag 5520 

gagctgtggc agctcctcgc gggcggcggg gacgcgatat ccggcttccc cgccgaccgc 5580 

ggctgggacg tcgagtcgct gtacgacccc gatcccgacc acccgggcac ctcgtacacc 5640 

cgccacggcg gcttcctgcg cgacgccgcc gcgttcgatc cgacgttctt cgggatcagc 5700 

ccgcgcgagg ccgtcgggac ggacccgcag cagcggctcc tcctggagac cacctgggag 5760 

gcgttcgaac gggccgggat cgacccggcc accgtgcgcg gcagccggac cggtgtgttc 5820 

gcgggcgtca tgtaccacga ctacgcggcc ctgctggagc gctcgaagga cggagcggac 5880 

ggctccctcg gctcgggcag caccggcagc atcgcctcgg gccgggtctc gtacaccttc 5940 

ggtctcgaag gccccgccgt cacgatcgac accgcctgct cgtcgtcgct cgtggccctg 6000 

cacatggcca tccaggcgct gcgcaccggc gagtgcgaca tggcgctggc cggcggtgtc 6060 

accgtcatgg cgacccccgg cacgttcatc ggcttcagcc gtcagcgcgg cctgtccgcc 6120 

gacggccgct gccgcgcctt ctcggccgac gccgacggta cgggctgggg cgagggcgtc 6180 

ggcatgctcc tcgtggaacg cctgtccgac gcccgccgca acgggcatcc ggtcctggcc 6240 
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gtggtccgtg gctcggcgat caaccaggac ggcgcgagca acggcctcac cgcccccaac 6300 

ggcccctcgc agcagcgcgt gatccgcgcg gccctcgcga gcgcgggcct gtcggccgcc 6360 

gaggtcgacg cggtcgaggc gcacggcacc ggtacgacgc tcggcgatcc gatcgaggcg 6420 

caggcgctcc tggccaccta cggccgggag cacaccgagg acagcccgct gtggctcggc 6480 

tcgatcaagt ccaacatggg tcacacgcag gcggccgccg gtgtcgcggg cgtcatcaag 6540 

atggtcctcg ccatccagca cggcgtgctg ccgcgcaccc tgcacgcgga ccggccctcg 6600 

ccccacgtgg actggtcgca gggcgccgtc tcgctgctca ccgagtccgt cccgtggccg 6660 

gagacgggcc gtccgcgccg cgcgggcgtg tcgtcgttcg gcatcagcgg caccaacgcg 6720 

cacacgatca tcgagcaggc gccggaggag gccacggtgg ccccggccga cgcggtggcc 6780 

gcgccgagcg cgctgcccct gcagctcgcg ggccgcagcg ccgaggcgct ctccgcccag 6840 

gcccgtgcgc tgagcgcaca cctgaccgca caccccgacg tccccctcgc agacctcgcc 6900 

tactccctgg ccacgagccg tgccaccttc gaccaccggg cggtcctggt cgcgacggag 6960 

ggcacaacgg ccgccacggc cgtcacggcg ctcgacgccc tcgccgaccg gcgcacggca 7020 

ccgggcctgg tgcggggcac ggccagcaag ggcggtcgca cggcgttcct gttcacgggg 7080 

caggggagcc agcggctggg gatggggcgt gagctgtacg aggcgcatcc cgtcttcgcg 7140 

cgggctctcg acgcggtgtg tgatcgcctg gaactgccgc tgaaggatgt gctgttcggt 7200 

actgacgcgg gtctgctgaa cgagaccgtg tacacgcagc cgggtctctt cgccgtcgag 7260 

gtggcgctgt tccgtctgct ggagagctgg ggtgtgaagc ccgacttcct ggccgggcac 7320 

tcgatcggtg agatcgccgc agcccatgtg gccggggtgc tctccctcga tgacgtgtgc 7380 

gctctggtgg aggcgcgtgg gcggttgatg ggtgcgctgc cgggcggtgg cgtgatgatc 7440 

gccgtccagg cgtctgaggc tgaggtcctg ccgctgctga ccgaccgggt gagcattgcc 7500 

gcgatcaacg gcccccggtc ggtcgtcatc gcgggcgacg aggccgacgc ggtcgcgatc 7560 

gtggagtcct tcacggaccg caagtcgaag cggctcacgg tcagtcacgc cttccactcg 7620 

ccgcacatgg acggcatgct cgacgccttc cgtgaaatcg cggagggtct gtcgtacgag 7680 

gctccgcgca tcccggtcgt ctccaacctc accggggccc tggtctcgga tgagatgggt 7740 

tcggcggact tctgggtgcg gcacgtccgt gaggccgttc gtttcctgga tggcatccac 7800 

gccctggagg ccgcgggcgt gacgacgtac gtcgaactcg gccccgacgg agtcctgtcg 7860 

gcgatggctc aggagtgcgt gaccggcgag gactccgtct tcgtgccggt cc.tgcgctcg 7920 

ggtcgtcccg aggccgagag cgtcaccacg gccctcgccc aggcgcatgt ccgcgggatc 7980 

gccgtcgact ggcaggcgta cttcgccggg accagtgccc agcgcgtcga cctgcccacc 8040 

taccgcttcc agcgcgagca ctactggccc gagacgggca tccccctgcc cggcgacacc 8100 
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gctgggctcg ggctcgccgc cgcgggtcat ccgctgctgg gtgcggccgt gacactcgcg 8160 

gacgccgacg gatgcgtcct caccggtcgg ctctccctgc ggacgcatcc ctggctcgcg 8220 

gaccacgccg tcatggggtc cgtactgctc ccgggaacgg ctctcgtcga actggccctg 8280 

catgcgggcg agcgcgtcgg aacccgtgcc ctggacgagc tgacgcttca ggccccgctg 8340 

atcctgccga acgagggcgc ggttcagctg caagtcgtgg tcggtgcgcc cgatgccgcg 8400 

ggccaccgca cggtggccgt gtactcccgc ccggacgccg acggcgaagc gtgggtccgg 8460 

cacgccgacg gactgctggt ggacgaggtc cggggcgccg ccgccgacct cggcgtctgg 8520 

cccccggccg gtgcgaccgc cgttccggtg gacgacgcct acgcgatctt ggagacctcg 8580 

gggctcgcgt acggccccct gttccagggg ctgcgggcgg cctggcggcg agcaggagag 8640 

ctgttcgcgg aactggccct gcccacggag gcgcaggcgg acgccgccgc gttcgggctg 8700 

caccctgcgc tgctggactc ggcgctgcac accctggcgc tgggtgatct gctgtccggc 8760 

gcggacgcgg aggaaacgcc cggcgccgca cggctgccgt tcgcctggcg tggtgtccgc 8820 

ctccacgcgg ccggtgcccc ggcggtacgg gtccggctgg ccgaggccgg tcagggcgcg 8880 

gtgtcgctgg aactggccga ctccgcgggt gcccccgtcg cctcggtgga ttccctggta 8940 

ctgcgggcga tgtcgcccga gcagctcggc gcggcgagcg ccggccgcca ggagtcgttg 9000 

ttccagatcg a'ctgggtgga gccggcggcc gaccggacgg cggctgcgac cgatgtcgaa 9060 

cgggccctgg tgggcccgga gctgcggggt ctggacgcca cgccgtacgc cgacctggcc 9120 

gcgctggcgg ccgcggactc cgacgtgccc gaactcgtgt tcatcaccac gcgagcggag 9180 

tcggagccgg agggcctgcc ggggacggtg cacgtccggg ccgtcgacgc gctcacccac 9240 

gtacgggcat ggctggccga ggaacgcttc gcgtccgccc ggctggtgtt cgtcacccgc 9300 

ggtgccatga ccgtgggttc ggacgaggcc gtccgcgatc tcgcgggtgc cgcggtgtgg 9360 

ggtctggtcc gctccgccgg taccgagcac cccggccggt tcgctctcgt cgatctcgac 9420 

gacgacgacg tgctgcccga gcagaccgtc ctgacggccc tggccgcagg ggaatcggaa 9480 

ctggtcgtac gcgagggatc cctccttgtg ccgcgcctcg cgcgtgctgc tgtcgttgag 9540 

ggttccggtc gtgaactgga cgtcgacggc acggtgttgg tgacgggtgc gagtggcacc 9600 

ttgggtggtt tgttcgcccg tcatttggtg gttgagcgtg gtgtgcggcg cctgctgttg 9660 

gtgagtcgtc gtggtggggc tgcggagggt gctgctgaac tgggcgccga actcacggag 9720 

ctgggtgctg atgtgcggtg ggcggcgtgt gatgtggccg accgtgaggc gcttgagtcg 9780 

gtcctggccg ggattcccgc cgagtatccg ttgtcgggtg tggtgcatac cgctggtgtg 9840 

ctggacgacg gtgtggtgtc gtccctgacc gctgagcgcg tgtcggcggt gctgcgtccg 9900 

aaggtggacg cggcatggaa cctgcatgag ctgacccgtg gcctggatct ttctctcttc 9960 

gtgttgttct cgtcggctgc cggtgtgttc ggtggtgccg gtcaggcgaa ctatgcggcg 10020 
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gcgaatgtgt tcctggacgc tctggcccag caccgcaggg cccagggtct ggccgcgacc 10080 

tcccttgcgt ggggtctgtg ggctgagccg ggtggtatgg cgggcgcgct ggacgctgat 10140 

gatgtgtcgc gtctgggccg tggtggtgtc agcgggctgt ccgcggggga gggtgtggcg 10200 

ttgttcgacg cggcatccgc gtccgaacag gccttgttcg ttcccgtgaa gctggacctg 10260 

gccgccctgc gcgcccaggc gggtagcggg atgctgccgc cgctgctcag cggtcttgtc 10320 

cgtaccccca cccgccgcgc cgcgggcacc gccaacgctg cggtatccgc cccgggggac 10380. 

cgcctcgccg gattgtccgc cgctgaacag gtggcgcacg tactggagtt ggtccgtact 10440 

caggttgccg cggtgctggg gtacgcctcc ccggaggcgg tcgagaagga cagctcgttc 10500 

cgcgagctgg gcttcgactc gctgaccgcc gtcgagctgc gcaacctgct cggcgcggcg 10560 

acggggctgc gcctgcccgc cacgctcgtc ttcgactacc cgacctcagc ggtcctggcc 10620 

gaccacctgc ggtcggagct ggtcggaacg gcgcccgtga catcggctcc ggtcgttctc 10680 

gcggcccggg acgatgacga gcccatcgcg atcgtgggcc tcggctgccg ctaccccggc 10740 

ggcgtggaga gcccggacga cctctggcgg ctcgtcctgg aaggccggga tgccatcacg 10800 

gagttcccgg aggaccgggg ctgggacgtg gacgcgctgt tcgacgccga ccccgaccag 10860 

cagggtacga gttatgcccg cgagggcggc ttcgtccgcg acgcgggcca cttcgacccg 10920 

gcgttcttcg ggatctcgcc gcgcgaggcc gtggccatgg acccgcagca gcgactcctc 10980 

ctcgaaacct cgtgggaggc gttcgaacgg gcgggcatcg acccggcggc cctgcgcggc 11040 

agccggaccg gcgtcttcgc gggtgtgatg taccacgact acgcttcccg gctcacggcc 11100 

ctccccgagg gcgtcgaggg cttcctcggc acgggcaacg cggcgagcgt catctccgga 11160 

cggctgtcgt acgccttcgg cctggaaggc ccggccatca ccgtcgacac ggcctgctcg 11220 

tcctcgctgg tcgccctgca cctggcggtg caggcgctcc gcaacggcga gtgttccctc 11280 

gctctcgcgg gcggtgtcac ggtcatggcg acccccgctg ccttcgtgga gttcagtcgc 11340 

cagcgcgggc tcgcggccga cggccggtgc aaggcgttct cggccggcgc cgacggcacg 11400 

ggctggtccg agggcgcggg cgtcctgctg gtggagcggc tctccgacgc gcggcgcaac 11460 

ggtcacccgg tgctcgcggt ggtccgtggg tcggcgatca accaggacgg tgcgagcaac 11520 

ggtctgacgg ctccgaacgg tccctcgcag cagcgggtga tccgccaggc gctggccagc 11580 

gcgggcctgt cggcggcgga tgtggacgtc gtggaggcgc acggcaccgg caccaccctc 11640 

ggcgacccga tcgaggcgca ggcgctcctc gccacctatg gccaggagca cacggacgag 11700 

cagccgctgc tgctcggctc gatcaagtcc aacttcggcc acacgcaggc cgccgccggt 11760 

gtcgcgggca tcatcaagat cgtccaggcg atgcgtcacg gtgtcgtccc caagacgctg 11820 

cacgtggacg agcccacccc gcacgtcgac tggtcggcgg gcgcggtctc gctcctcacc 11880 
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gagcaggtgg cctggcccga aaccggccgt ccccgccgcg cggcgatctc ttccttcggc 11940 
ttcagcggca ccaacgcgca cgccatcatc gagcaggccc ccgaccccgc tcccgaggac 12000 
ctgcccgacg caggacccga cgtacggccc gagcccgccc ggactccggg cagcctgccg 12060 
tggctcctct cggcgaaggg cgcggacgcc ctgcgcgacc aggccgcccg gctccgggcg 12120 
catgccatcg ggcaccccga gctgtccctc gccgacatcg gctacgccct ggccacgagc 12180 
aggaccgcgc tcgaccggcg ggccgccgtg gtcgccgggg accgcgagga gttcctcgcg 12240 
ggactcgcgg cgctcgccga gggtgccaeg gcggccggcc tgacggaggg atcaccggcc 12300 
ggtggcaagc tcgccttcct gttcaccggg cagggcagcc agcgcctggc catgggcagg 12360 
gagctgtact ccgcccatcc cgtcttcgcc cgggccctgg acgccgtgtg cgacgggctc 12420 
gccctggacg taccgctgaa gcaggtgctg ttcgggtccg acgcggacct gctcgaccgg 12480 
accgcgtaca cccagcccgc cctcttcgcc gtcgaagtcg cgctgttccg cctggtcgag 12540 
agctggggcc tgaagcccga cttcctggcc gggcactcca tcggcgagat caccgcggcc 12600 
catgtggccg gggtgctctc cctcgacgac gcctgcacgc tggtcgccgc ccgcggccgg 12660 
ctcatgcagg cactgcccac cggcggcgtg atgatcgccg ttgaggcatc ggaggacgag 12720 
gtcctgccgc tgctcaccga ccgggtgagc atcgccgcga tcaacggccc ccagtcggtc 12780 
gtgatcgcgg gtgacgaggc cgacgcggtg gcgatcgcgg agtccttcac cggtcgcaag 12840 
tccaagcggc tcacggtcag ccacgccttc cactcgccgc acatggacgg catgctcgac 12900 
gccttccgcg aggtcgccga gggactgtcg tacgggaccc cgctcatccc ggtcgtctcc 12960 
cacctcaccg ggaccctggt caccgacgag atgcggtcgc cggacttctg ggtccggcac 13020 
gtccgcgagg cggtccgctt cctggacggc atccgcacgc tggaggacgc gggcgtcacc 13 080 
acgtacatcg aactcggccc cggcggcgtc ctctccgcga tgggtcagtc gtgcgtcacg 13140 
cgcgacgacg cggccttcct cccggccctg cgcgcggacc gctccgaaga ggagacgctc 13200 
acctcggccg tcgcccgggc acacctgcgc gggatcaccg tcgactggga cgcgtactac 13260 
tccggcaccg gcgcccggcg cgtcgacctg ccgacgtacg ccttccagag gcagcgctac 13320 
tggctggagg cccccgccca cgcccccggc ggggacgtga cgtccgccgg gctcggctcc 13380 
gcggggcacc cgctcctcgg cgcggccgtc gaactgccgg actcggacgg gttcctgttc 13440 
accgggcggc tctccctgcg cacccacccc tggctcggcg accacagggt ggcgggcacc 13500 
gtcctgctgc cgggcgccgc gctgctggaa ctcgccgtgc gcgccgggga ccacgcgggc 13560 
tgcgatctgc tggaggacct cacgctggag gctccgctcg tactgcccga ggcgggcggg 13 620 
gtacagctgc ggctcgtcgt ggccgaaccc gacgcgtcgc gcaggcgggt gttccacatc 13680 
tactcccgcc cggaggacgc ggccttcgag gagccgtgga cccggcacgc cggcggtgtc 13740 
ctggccgtcg agggcgcgca cccggccgag gcggagtccg agtggccgcc cgccggagcc 13800 
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gtcccctgcc cggtggagga cctctacccg tcgctcgacg ccatcgggct cggatacggt 13860 

cccgcgttcc gcaatctgct gctggcctgg aagcgcggcg acgaggtgtt cgccgaggtc 13920 

gctctcggcg aggaccggcg gaccgaaggc gccctctacg ggctccaccc ggcgctgctc 13980 

gacgccgccc tgcacgcggt cggcctcggg gacttcttcc ccgacgggcc cgagggcgcg 14040 

cggctgccgt tctcgtggga cggcgtgcgg ctgcacgccg tgggcgccgc ggcgctccgg 14100 

gtacggatgg caccggccgg gcaggacgcg gtcacgctgg ccgtctccga cgaaacgggc 14160 

cggccggtcc tcaccgtcga ctcgctcgtc ctgcgtccgc tggccctcga tggtccgggc 14220 

gggctcggcg gagcgggccg gggaccgggt tcggtgcgcg acgcgctgtt ccaggtcgac 14280 

tggcacgcgc tgccgctgcc cgaggcgcag tcaccggccg aaggccgctg ggccctgctc 14340 

ggcggcgacc cgctgaagct ggccgccgcg ctggagcgca ccggggtcct ggagccgggc 14400 

gcgctgttcg gcacggcctc cgaggacacc ggcgggcacc ctcgcgacct gtccgccctg 14460 

gcggacgcgg tcgagctggc cgaggcactc ggggagcccg cgcccgagac cgtcctcgtc 14520 

tccctggcac ccgacctcgc cgccacgggc ggcctcgcgt cggccgccca ccgcgccgcc 14580 

gcggacgcgc tggagctgat ccaggcctgg ctggcggacg agcggctcgc cggttcacgg 14640 

ctggccctcg tcacgcgggg cgccgtcgcc acggaccccg acgcggacgt ggacgacctc 14700 

gcgcacgccg cggtgtgggg actggtgcgc tccgcgcagg ccgagcaccc cggccggctg 14760 

gttctggtcg acctcgacga cgaggacgac tcctaccggg ccctgcccgc cgcgctcgac 14820 

accgatgaga cccagctcgc cgtgcgcgac ggggccgtcc tggccccgcg tctggcgcga 14880 

gcggtcatcg ccccggcaac ggatgcggcg gccccggacg ttgccccgga cccggagggc 14940 

accgtcctca tcacgggcgc cagcggcacc ctcggcggcc tgctggcccg gcacctggtg 15000 

acggagcacg gtgtgcggca tctgctgctc accagccgca ggggcgccgc tgccgaaggc 15060 

gccacccaac tcgcagacga actcgtcacg ttgggtgcgc aggtcacctg ggcggcgtgt 15120 

gacgcggccg accgggacgc gctggccgcg ctgctggagt ccgtacccgc ggcccatccg 15180 

ctgacggccg tcgtgcacac cgccggtgtg ctggacgacg gcacggtcga gtcgctgacc 15240 

gccggacgga tggcgacggt gctgcggccc aaggtcgacg ccgcgtggaa cctgcacgaa 15300 

ctgacccacg gactcgacct ggccgcattc gtcctgttct cctcggcggc cggtgtgttc 153 60 

ggcaacgccg ggcaggccaa ctacgcggcg ggcaacacct tcctggacgc cctcgcccag 15420 

caccgccgcg cccagggcct cacggccgtc tcactggcct ggggtctgtg ggacgacgag 15480 

gcgggcatgg cagccaccct cgacgagcag gaccggcggc gcctgagccg gggcagcatg 15540 

aacccgctgt cggtggccga ggggctcgcg ctcttcgacg ccgcgctgcc gggcggggca 15600 

tcctccggcg ccgtgcccga gggcgcgcgg accgcgagcg tactcgtgcc cgcgcggctc 15660 
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gacttggccg 


tgctccaggc 


ccaagtgggg 


gatctcgtac 


cgcccttgct 


gcgcggcctg 


15720 


ctccgtactc 


cggtacggcg 


cagggcgagc 


ggcgcggcgg 


ccgacgcgcc 


cgactcgctg 


15780 


gcgcagcggc 


tcgcccaact 


gccgcccgcc 


gaacgggacc 


gggtgctgct 


cgacctcgtc 


15840 


tgcacccagg 


tggcccaggt 


gctgggccac 


agcggcgcgg 


ccgccatcga 


accgggaagc 


15900 


gccttcaagg 


aactcggctt 


cgactcgctg 


accgcggtgg 


agctgcgcaa 


ccggctcggt 


15960 


gccgtgacgg 


ggctgcgcct 


ccccgccacg 


ctcatcttcg actacccgac 


ccccgaagcg 


16020 


ctgagcggac 


atctgcgctc 


cgcgctgccc 


ctcgacgagg acggaccgtc cgtcttcagc 


16080 


gaactcgacc 


ggctggagag 


cgccttgggc 


gcggcggacg 


cggacagcgt 


cacgcgttca 


16140 


cggatcacga 


tgcgcctcca 


ggccctgatg 


accaagtgga 


acgacgcaca 


ggacgcgaac 


16200 


ggcggcgccc 


ccgacgagga 


cgccgacgac 


ggcgccctcg 


aaacggcgac 


cgacgacgag 


16260 


ctgttcgacc 


tgctcgacaa 


cgagctcggc 


gcctcctga 






16299 



<210> 33 

<211> 3227 

<212> PRT 

<213> Streptomyces 

<400> 33 

Met Val Asn Glu Asp 
1 5 

Asp Leu Arg Gin Ala 
20 

Gin Glu Pro He Ala 
35 

Val Arg Ser Pro Glu 
50 

Ala Val Ser Gly Phe 
65 



Tyr Asp Ala Asp Pro 
85 

Gly Phe Leu Tyr Asp 
100 

Ser Pro Arg Glu Ala 
115 

Glu Ala Ser Trp Glu 
130 



Val Arg Gly Ser Arg 
145 

Tyr Thr Ala Arg Leu 
165 



aizunensis 



Lys Leu Arg Asp Tyr Leu Lys Arg Ala Thr Ala 
10 15 

Arg Arg Arg Leu Arg Glu Val Glu Asp Lys Asn 
25 30 

He Val Ala Met Ser Cys Arg Tyr Pro Gly Gly 
40 45 

Asp Leu Trp Arg Leu Val Glu Asn Gly Asp Asp 
55 60 

Pro Val Asp Arg Gly Trp Asp Val Glu Ala Leu 



Asp Ser Ser Gly Ser Ser Tyr Val Ser Glu Gly 
90 95 

Ala Ala Ser Phe Asp Pro Ala Pro Phe Gly He 
105 110 

Leu Ala Met Asp Pro Gin Gin Arg Leu Leu Leu 
120 125 

Ala Phe Glu Arg Ala Gly He Asp Pro Ser Ser ' 
135 140 

Thr Ala Val Phe Ala Gly Val Met Tyr His Asp 
150 155 160 

Asp Ser Val Pro Glu Gly Val Glu Gly Phe Leu 
170 175 
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Gly Thr Gly Ser Ser Gly Ser lie Ala Ser Gly Arg Val Ala Tyr Thr 
180 185 190 

Phe Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser Ser 
195 200 205 

Ser Leu Val Thr Leu His Leu Ala Val Gin Ala Leu Arg Ala Gly Glu 
210 215 220 

Cys Ser Met Ala Leu Ala Gly Gly Val Thr Val Met Ala Thr Pro Ala 
225 230 235 240 

Thr Phe Thr Glu Phe Ser Arg Gin Arg Gly Leu Ala Pro Asp Gly Arg 
245 250 255 

Cys Lys Pro Phe Ala Ala Ala Ala Asp Gly Thr Gly Trp Gly Glu Gly 
260 265 270 

Val Gly Met Leu Leu Val Glu Arg Leu Ser Asp Ala Gin Arg Asn Gly 
275 280 285 

His Pro He Leu Ala Val Val Arg Gly Ser Ala He Asn Gin Asp Gly 
290 295 300 

Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val 
305 310 315 320 

He His Gin Ala Leu Thr Asn Ala Arg Leu Ser Ala Ala Asp Val Asp 
325 330 335 

Val Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro He Glu 
340 345 350 

Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Asp Arg Pro Ala Gly Arg 
355 360 365 

Pro Leu Leu Leu Gly Ser He Lys Ser Asn He Gly His Thr Gin Ala 
370 375 380 

Ala Ala Gly Val Ala Ser lie lie Lys Met Val Glu Ala Met Arg His 
385 390 395 400 

Gly Val Val Pro Lys Thr Leu His Leu Asp Glu Pro Thr Pro His Val 
405 410 415 

Asp Trp Glu Ala Gly Ala Val Ser Leu He Gly Glu Lys He Ala Trp 
420 425 430 

Pro Glu Thr Gly Glu Leu Arg Arg Ala Gly Val Ser Ser Phe Gly Phe 
435 440 445 

Ser Gly Thr Asn Ala His Val lie Val Glu Gin Ala Pro Val Val Glu 
450 455 460 



Glu Val Ala Gly Asp Pro Ala Gly Glu Val Glu Gly Ser Glu Leu Ala 
465 470 475 480 

Val Val Pro Trp Val Leu Ser Gly Lys Ser Ala Gly Ala Leu Arg Ala 
485 490 495 

Gin Ala Glu Arg Leu Ser Gly Trp Leu Ala Gly Ala Ser Ala Ala Gly 
500 505 510 
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Val Ala Ser Val Asp Val Gly Trp Ser Leu Ala Ser Ser Arg Ala Gly 
515 520 525 

Leu Glu His Arg Ala Val Val Leu Gly Asp His Ala Ala Gly Val Gly 
530 535 540 

Ala Val Ala Ser Gly Val Met Ala Ala Gly Val Val Thr Gly Ser Val 
545 550 555 560 

Val Gly Gly Lys Thr Ala Phe Val Phe Pro Gly Gin Gly Ser Gin Trp 
565 570 575 

Val Gly Met Ala Val Gly Leu Leu Asp Ser Ser Pro Val Phe Ala Ala 
580 585 590 

Arg Val Asp Glu Cys Ala Lys Ala Leu Glu Pro Phe Thr Asp Trp Ser 
595 600 605 

Leu Val Asp Val Leu Arg Gly Val Glu Gly Ala Pro Ser Leu Glu Arg 
610 615 620 

Val Asp Val Val Gin Pro Ala Leu Phe Ala Val Met Val Ser Leu Ala 
625 630 635 640 

Glu Val Trp Arg Ala Ala Gly Val Arg Pro Gly Ala Val He Gly His 
645 650 ( 655 

Ser Gin Gly Glu He Ala Ala Ala Cys Val Ala Gly He Leu Ser Leu 
660 665 670 

Glu Asp Ala Ala Arg Val Val Ala Leu Arg Ser Gin Ala He Gly Arg 
675 680 685 

Val Leu Ala Gly Leu Gly Gly Met Val Ser Val Pro Leu Pro Ala Lys 
690 695 700 

Ala Val Arg Glu Leu He Ala Pro Trp Gly Glu Gly Arg He Ser Val 
705 710 715 720 

Ala Ala Val Asn Gly Pro Ser Ser Val Val Val Ser Gly Glu Ala Ala 
725 730 735 

Ala Leu Asp Glu Met Leu Ala Ser Cys Glu Ser Glu Gly Val Arg Ala 
740 745 750 

Lys Arg He Ala Val Asp Tyr Ala Ser His Ser Ala Gin Val Glu Leu 
755 760 765 

Leu Arg Glu Glu Leu Ala Glu Leu Leu Ala Pro He Val Pro Arg Ala 
770 775 780 

Ala Glu Val Pro Phe Leu Ser Thr Val Thr Gly Glu Trp Val Arg Gly 
785 790 795 800 

Pro Glu Leu Asp Ala Gly Tyr Trp Phe Gin Asn Leu Arg Arg Thr Val 
805 810 815 

Glu Leu Glu Glu Ala Thr Arg Thr Leu Leu Glu Gin Gly Phe Gly Val 
820 825 830 

Phe Val Glu Ser Ser Pro His Pro Val Leu Ser Val Gly Met Gin Glu 
835 840 845 
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Thr Val Glu Asp Ala Gly Arg Glu Ala Ala Val Leu Gly Ser Leu Arg 
850 855 860 

Arg Gly Glu Gly Gly Leu Glu Arg Phe Trp Leu Ser Leu Gly Glu Ala 
865 870 875 880 

Trp Val Arg Gly Val Ala Val Asp Trp His Ala Val Phe Ala Gly Thr 
885 890 895 

Gly Ala Arg Arg Val Asp Leu Pro Thr Tyr Ala Phe Gin Gin Glu His 
900 905 910 

Tyr Trp Leu Glu Ser Gly Thr Ala Glu Asp Val Thr Ala Thr Ala His 
915 920 925 

Pro Val Asp Ala Val Glu Ala Arg Phe Trp Glu Ala Val Glu Arg Gin 
930 935 940 

Asp Val Ala Ala Leu Thr Ala Glu Leu Asp Val Asp Glu Asn Glu Asn 
945 950 955 960 

Leu Thr Ala Leu Leu Pro Ala Leu Ser Ser Trp Arg Arg Gin Ser Arg 
965 970 "975 

Glu Arg Ser Ala Val Asp Gly Trp Arg Tyr Arg Val Thr Trp Lys Pro 
980 985 990 

Ala Pro Glu ( Pro Thr Thr Ala Arg Leu Ser Gly Thr Trp Leu Val Ala 
995 ' 1000 1005 

Val Ala Glu Gly Ala Pro Gly Asp Glu Trp Thr Ser Ala Val Leu 
1010 1015 1020 

Arg Thr Leu Ala Glu His Gly Ala Asp Val Arg Gin He Thr Val 
1025 1030 1035 

Ala Arg Thr Glu Asp Thr Arg Ala Gly Leu Ala Glu Arg He Arg 
1040 1045 1050 

Asp Val Leu Ala Asp Gly Pro Ala Val Ser Gly Val Leu Ser Leu 
1055 1060 1065 

Leu Thr Pro Ala Gly Ala Asp Glu Pro Phe Gin Val Ser Ala Pro 
1070 1075 1080 

Gly Gly Val He Thr Thr Leu Ser Leu Val Gin Ala Leu Gly Asp 
1085 1090 1095 

Ala Glu Val Ala Ala Pro Leu Trp Cys Val Thr Arg Gly Ala Val 
1100 1105 1110 

Ala Thr Gly Arg Ser Glu Gin Val Ala Asp Pro Ala Gin Ala Pro 
1115 1120 1125 

Val Trp Gly Leu Gly Arg Val Thr Ala Leu Glu His Gly Glu Arg 
1130 1135 1140 

Trp Gly Gly Leu He Asp Leu Pro Gly Thr Asp Ala Val Asp Asp 
1145 1150 1155 

Arg Ala Leu 'Ala Arg Leu Ala Gly Val Leu Ala Gly Asp Ala Ala 
1160 1165 1170 
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Glu Asp Gin Val Ala Val Arg Ala Ser Gly Leu Phe Val Arg Arg 
1175 1180 1185 

Leu Val Arg Val Arg Leu Ala Glu Thr Pro Val Val Arg Glu Trp 
1190 1195 1200 

Arg Pro Gin Gly Thr Thr Leu Val Thr Gly Gly Thr Gly Ala Leu 
1205 1210 1215 

Gly Ala His Val Ala Arg Trp Leu Ala Glu Asn Gly Ala Glu His 
1220 1225 1230 

Leu Leu Leu Thr Ser Arg Arg Gly Pro Asp Ala Pro Gly Ala Ala 
1235 1240 1245 

Ala Leu Arg Asp Glu Leu Thr Ala Leu Gly Ala Gin Val Thr He 
1250 1255 1260 

Ala Ala Cys Asp Val Ser Asp Arg Asp Ala Val Ala Ala Leu He 
1265 1270 1275 

Ala Ala Val Pro Ala Asp Gin Pro Leu Thr Ala Val Val His Thr 
1280 1285 1290 

Ala Ala Val Leu Asp Asp Gly Val He Glu Ala Leu Thr Pro Glu 
1295 1300 1305 

Gin He Glu Arg Val Leu Arg Val Lys Val Asp Ala Thr Leu His 
1310 1315 1320 ' 

Leu His Glu Leu Thr Arg Glu Leu Asp Leu Ser Ala Phe Val Phe 
1325 1330 1335 

Phe Ser Ser Phe Ala Ala Thr Phe Gly Ala Pro Gly Gin Gly Asn 
1340 , 1345 1350 

Tyr Ala Pro Gly Asn Ala Phe Leu Asp Ala Phe Ala Glu Tyr Arg 
1355 1360 1365 

Arg Ala Ser Gly Leu Pro Ala Thr Ser He Ala Trp Gly Pro Trp 
1370 1375 1380 

Gly Asp Gly Gly Met Ala Glu Gly Ala Val Gly Asp Arg Met Arg 
1385 1390 1395 

Arg His Gly Val He Glu Met Ser Pro Glu Arg Ala Val Ala Ala 
1400 1405 1410 

Leu Gin His Ala Leu Asp Arg Asp Glu Thr Thr Leu Thr Val Ala 
1415 1420 1425 

Asp Met Glu Trp Lys Arg Phe Val Leu Ala Phe Thr Ser Gly Arg 
1430 1435 1440 

Ala Arg Pro Leu Leu His Asp Leu Pro Glu Ala Arg Glu Val Met 
1445 1450 1455 

Asp Ala Thr Arg Thr Glu Ala Ala Glu Asp Thr Gly Ser Ala Ala 
1460 1465 1470 

Ala Leu Ala Gin Gin Leu Thr Gly Arg Pro Glu Ala Glu Gin Glu 
1475 1480 1485 
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Arg Leu Leu Leu Glu Leu Val Arg Thr Ala Val Ala Ala Val Leu 
1490 1495 1500 

Gly Tyr Ala Gly Pro Asp Ala Val Glu Ala Gly Arg Ala Phe Lys 
1505 1510 1515 

Glu Leu Gly Phe Asp Ser Leu Thr Ser Val Glu Leu Arg Asn Arg 
1520 1525 1530 

Leu Asn Ala Ala Ser Gly Leu Lys Leu Pro Pro Thr Leu Val Phe 
1535 1540 1545 

Asp His Pro Thr Pro Thr Val Leu Ala Arg His Leu Arg Ala Glu 
1550 1555 1560 

Phe Phe Gly Gin Gly Ala Ala Ala Ala Val Pro Val Pro Met Ala 
1565 ' 1570 1575 

Ala Val Ser Asp Asp Glu Pro He Ala He Val Ala Met Ser Cys 
1580 1585 1590 

Arg Phe Pro Gly Gly Val Arg Asn Pro Glu Glu Leu Trp Gin Leu 
1595 1600 1605 

Leu Thr Ser Glu Gly Asp Gly Leu Ser Gin Phe Pro Leu Asp Arg 
1610 1615 1620 

Gly Trp Asp Val Asp Ala Leu Tyr Asp Pro Asn Pro Asp Ala Gin 
1625 1630 1635 

Gly Thr Ser Tyr Thr Arg Glu Gly Gly Phe Leu Ser Asp Ala Ala 
1640 ' 1645 1650 

Ala Phe Asp Ser Ser Phe Phe Gly He Ser Pro Arg Glu Ala Leu 
1655 1660 1665 

Ala Met Asp Pro Gin Gin Arg Leu Leu Leu Glu Thr Ser Trp Glu 
1670 1675 1680 

Ala Phe Glu Arg Ala Gly He Asp Pro Gin Thr Leu Arg Gly Ser 
1685 1690 1695 

Gin Ser Gly Val Phe Val Gly Thr Asn Gly Ser Asp Tyr Ser Asn 
1700 1705 1710 

Leu Val Arg Ala Gly Ala Asp Gly Leu Glu Gly His Leu Ala Thr 
1715 1720 1725 

Gly Asn Ala Gly Ser Val Val Ser Gly Arg Leu Ser Tyr Thr Phe 
1730 1735 1740 

Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr Ala Cys Ser Ala 
1745 1750 1755 

Ser Leu Val Ala Leu His Leu Ala Val Gin Ala Leu Arg Ser Gly 
1760 1765 1770 

Glu Cys Ser Leu Ala Leu Ala Gly Gly Val Thr Val Met Ser Thr 
1775 1780 1785 

Pro Gly Thr Phe He Glu Phe Ser Arg Gin Arg Gly Leu Ser Thr 
1790 1795 1800 
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Asp Gly Arg Cys Lys Ala Phe Ser Ser Asp Ala Asp Gly Phe Ser 
1805 ~ ~ ~ 1810 1815 

Pro Ala Glu Gly Val Gly Val Leu Leu Val Glu Arg Leu Ser Asp 
1820 1825 1830 

Ala Arg Arg Asn Gly His Pro He Leu Ala Val Val Arg Gly Ser 
1835 1840 1845 

Ala He Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn 
1850 1855 I860 

Gly Pro Ser Gin Gin Arg Val He Arg Gin Ala Leu Ala Asn Ala 
1865 1870 1875 

Arg Leu Ser Ala Ala Asp Val Asp Val Val Glu Ala His Gly Thr 
1880 1885 1890 

Gly Thr Thr Leu Gly Asp Pro He Glu Ala Gin Ala Leu Leu Ala 
1895 1900 • 1905 

Thr Tyr Gly Gin Asp Arg Pro Ala Gly Arg Pro Leu Leu Leu Gly 
1910 " 1915 1920 

Ser He Lys Ser Asn He Gly His Ala Gin Ala Ala Ala Gly Val 
1925 1930 1935 

Ala Gly Val Met Lys Met Val Leu Ala Met Gin His Gly Val Leu 
1940 1945 1950 

Pro Gin Ser Leu His He Ala Glu Pro Thr Pro His Val Asp Trp 
1955 I960 1965 

Ser Ala Gly Glu Val Ala Leu Leu Thr Glu Glu Arg Ala Trp Pro 
1970 1975 1980 

Glu Thr Gly Arg Pro Trp Arg Ala Gly Val Ser Ser Phe Gly Phe 
1985 1990 1995 

Ser Gly Thr Asn Ala His Ala He He Glu Gin Ala Pro Ala Glu 
2000 2005 2010 

Ala Gly Ser Asp Asp Asp Arg Glu Thr Pro Glu Pro Ser Ala Gin 
2015 2020 2025 

Pro Leu Leu Val Ala Pro Thr Arg Asp Asp Ser Ala Ser Ala Arg 
2030 2035 2040 

Asp Asp Ser Ala Ser Ala Pro Asp Gly Ser Val Ser Gly Pro Asp 
2045 2050 2055 

Asp Ser Val Ser Asp Arg Pro Gly Val Leu Pro Trp Thr Leu Thr 
2060 2065 2070 

Ala Lys Thr Glu Lys Ala Leu Gin Gly Gin Ala Glu Arg Leu Leu 
2075 2080 2085 

Thr Gin Leu Thr Thr Arg Ser Asp Leu Arg Leu Val Asp Val Gly 
2090 2095 2100 

His Ser Leu Ala Thr Thr Arg Thr Ala Leu Asp Gin Arg Ala Val 
2105 2110 2115 
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Leu lie Gly Arg Asp Arg Pro Asp Tyr Leu Gly Ala Leu Thr Ala 
2120 2125 2130 

Leu Ala Ala Gly Asp Thr Ser Pro Leu Leu Val Gin Gly Ala Val 
2135 2140 2145 

Val Gly Gly Lys Thr Ala Phe Val Phe Pro Gly Gin Gly Ser Gin 
2150 2155 2160 

Trp Val Gly Met Ala Val Ala Leu Leu Asp Ala Ser Pro Val Phe 
2165 2170 2175 

Ala Ala Arg Val Asp Glu Cys Ala Lys Ala Leu Glu Pro Phe Thr 
2180 2185 2190 

Asp Trp Ser Leu Arg Asp Val Leu Arg Gly Val Thr Gly Ala Pro 
2195 2200 2205 

Ser Leu Asp Arg Val Asp Val . Val Gin Pro Ala Leu Phe Ala Val 
2210 2215 2220 

Met Val Ser Leu Ala Glu Val Trp Arg Ala Ala Gly Val Arg Pro 
2225 2230 2235 

Asp Ala Val He Gly His Ser Gin Gly Glu He Ala Ala Ala Cys 
2240 2245 2250 

Val Ala Gly He Leu Ser Leu Glu Asp Ala Ala Arg Val Val Ala 
2255 2260 2265 

Leu Arg Ser Gin Ala He Gly Arg Val Leu Ala Gly Leu Gly Gly 
2270 2275 2280 

Met Val Ser Val Ala Leu Pro Ala Lys Ala Val Arg Glu Leu He 
2285 2290 2295 

Ala Pro Trp Gly Glu Asp Arg He Ser Val Ala Ala Val Asn Gly 
2300 2305 2310 

Pro Ser Ser Val Val Val Ser Gly Glu Thr Ala Ala Leu Asp Glu 
2315 2320 2325 

Leu Leu Ala Ser Cys Glu Ser Asp Gly Val Arg Ala Lys Arg lie 
2330 2335 2340 

Ala Val Asp Tyr Ala Ser His Ser Ala Gin Val Glu Leu Leu Arg 
2345 2350 2355 

Glu Glu Leu Ala Glu Leu Leu Ala Pro He Val Pro Arg Ala Ala 
2360 2365 2370 

Glu Val Pro Phe Leu Ser Thr Val Thr Gly Glu Trp Val Arg Gly 
2375 2380 2385 

Pro Glu Leu Asp Gly Gly Tyr Trp Phe Gin Asn Leu Arg Arg Thr 
2390 2395 2400 

Val Glu Leu Glu Glu Ala Thr Arg Thr Leu Leu Glu Gin Gly Phe 
2405 2410 2415 

Gly Val Phe Val Glu Ser Ser Pro His Pro Val Leu Thr Met Gly 
2420 2425 2430 
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Val Gin ' Glu Thr Val Glu Asp Ala Gly Arg Asp Ala Ala Val Leu 
2435 2440 2445 

Gly Ser Leu Arg Arg Gly Glu Gly Gly Leu Glu Arg Phe Trp Leu 
2450 2455 2460 

Ser Leu Gly Glu Ala Trp Val Arg Gly Val- Gly Val Asp Trp Ser 
2465 2470 2475 

Ala Val Phe Ala Gly Thr Gly Ala Arg Arg Val Asp Leu Pro Thr 
2480 2485 2490 

Tyr Ala Phe Gin Ser Gin Arg Phe Trp Pro Glu Ala Ala Pro He 
2495 2500 2505 

Glu Ala Val Ala Val Ser Ala Glu Ser Ala He Asp Ala Arg Phe 
2510 2515 2520 

Trp Glu Ala Val Glu Arg Glu Asp Leu Glu Ala Leu Thr Ala Glu 
2525 2530 2535 

Leu Asp He Glu Gly Asp Gin Pro Leu Thr Ala Leu Leu Pro Ala 
2540 2545 2550 

Leu Ser Ser Trp Arg Arg Gin Ser Arg Glu His Ser Thr Val Asp 
2555 2560 ' 2565 

Gly Trp Arg Tyr Arg Val Thr Trp Lys Pro Leu Ala Glu Ala Lys 
2570 2575 2580 

Thr Ser Arg Leu Ser Gly Thr Trp Leu Val Val Val Pro Glu Asn 
2585 2590 2595 

Gly Pro Ala Asp Glu Trp Thr Gly Ala Val Leu Arg Val Leu Ala 
2600 ' 2605 2610 

Asp Arg Gly Ala Glu Val Arg Thr Val Thr Val Pro Ala Asp Gly 
2615 ~ 2620 2625 

Ala Asp Arg Asp Arg Leu Ala Ala Thr Leu Lys Ala Glu Thr Asp 
2630 2635 2640 

Gly Ala Ala Pro Ala Gly Val Leu Ser Leu Leu Ala Leu Ala Val 
2645 2650 2655 

Glu Ser Ala Glu Leu Arg Thr His Thr Gly Leu Leu Ala Thr Ala 
2660 2665 2670 

Ala Leu Val Gin Ala Leu Gly Asp Ala Asp Val Ala Ala Pro Leu 
2675 2680 2685 

Trp Cys Val Thr Arg Gly Ala Val Ser Val Ala Arg Thr Glu Arg 
2690 2695 2700 

Leu Gin Asp Pro Ala Gin Ala Leu Val Ser Gly Phe Gly Arg Thr 
2705 2710 2715 

Val Ala Leu Glu Tyr Pro Asp Arg Trp Gly Gly Leu Val Asp Leu 
2720 2725 2730 

Pro Glu Gin Ala Asp Gly Arg Thr Leu Glu Arg Leu Ala Gly Val 
2735 2740 2745 
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Leu Ala Gly Asp Gly Ser Glu Asp Gin Val Ala Leu Arg Ala Ser 
2750 2755 2760 

Gly Leu Phe Gly Arg Arg Leu Val His Ala Pro Leu Ala Asp Thr 
2765 2770 2775 

Ala Ala Val Arg Glu Trp Arg . Pro Gin Gly Thr Thr Leu Val Thr 
2780 2785 2790 

Gly Gly Thr Gly Ala Leu Gly Ala His Val Ala Arg Trp Leu Ala 
2795 2800 2805 

Glu Asn Gly Ala Glu His Leu Leu Leu Thr Ser Arg Arg Gly Pro 
2810 2815 2820 

Asp Ala Pro Gly Ala Ala Glu Leu Arg Asp Glu Leu Thr Ala Leu 
2825 2830 2835 

Gly Ala Gin Val Thr He Ala Thr Cys Asp Met Ala Asp Arg Asp 
2840 2845 2850 

Ala Val Ala Ala Leu He Ala Ala Val Pro Ala Asp Gin Pro Leu 
2855 2860 2865 

Thr Ala Val Met His Thr Ala Gly Val Leu Asp Asp Gly Val He 
2870 2875 2880 

Asp Ala Leu Thr Pro Glu Arg Phe Gly Thr Val Leu Ala Pro Lys 
2885 2890 2895 

Ala Asp Ala Ala Leu Thr Leu His Glu Leu Thr Arg Glu Leu Gly 
2900 2905 2910 

Leu Ser Ala Phe Val Leu Phe Ser Gly Val Ala Gly Thr Leu Gly 
2915 2920 2925 

Asp Ala Gly Gin Gly Asn Tyr Ala Ala Ala Asn Ser Tyr Leu Asp 
2930 2935 2940 

Ala Leu Ala Glu Gin Arg His Ala Asp Gly Leu Ala Ala Thr Ser 
2945 2950 2955 

Val Ala Trp Gly Arg Trp Gly Asp Ser Gly Leu Ala Ala Gly Gly 
2960 2965 2970 

Ala He Gly Glu Arg Leu Asp Arg Gly Gly Val Pro Ala Met Ala 
2975 2980 2985 

Pro Arg Ser Ala He Arg Ala Leu Gin Leu Ala Leu Asp His Ala 
2990 2995 3000 

Glu Ala Ala Val Ala Val Ala Asp He Gin Trp Glu Arg Phe Ala 
3005 3010 3015 

Pro Gly Tyr Thr Ala Val. Arg Pro Ser Pro Phe Leu Gly Asp Leu 
3020 3025 3030 

Pro Glu Val Arg Gin Leu Ala Ala Ser Ala Pro Ala Ala Gly Glu 
3035 3040 3045 

Ala Gly Gly Asp Ser Pro Ala Glu Ala Leu Arg Arg Arg Leu Ala 
3050 3055 3060 
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Val Met Pro Gin Ala Glu Gin Ala Leu Ala Val Leu Glu Leu Val 
3065 , 3070 3075 

Arg Ser His Ala Ala Thr Ala Leu Gly His Pro Thr Thr Asp Glu 
3080 3085 3090 

Val Gly Ala Gly Arg Ala Phe Lys Glu Leu Gly Phe Asp Ser Leu 
3095 3100 3105 

lie Ala Leu Glu Leu Arg Asn Arg Leu Asn Ala Ala Thr Gly Leu 
3110 3115 3120 

Arg Leu Pro Ala Thr Leu Val Phe Asp His Pro Thr Pro Thr lie 
3125 3130 3135 

Leu Ala Glu Phe Leu Arg Ala , Glu lie Thr Gin Asp Gly Ser Ala 
3140 3145 3150 

Gly Ala Ala Pro Gly lie Thr Glu Leu Glu Lys Leu Glu Ser Ala 
3155 3160 , 3165 

Leu Ser Val Leu Asp Pro Asp Ser Glu Thr Arg Thr Asp lie Ala 
3170 3175 3180 

Leu Arg Leu Gin Ala Leu Leu Ala Lys Trp .Gly Glu Pro His He 
3185 3190 ' 3195 

Glu Ser Ser Gly Glu Ala Val Thr Glu Lys Leu Gin Glu Ala Thr 
3200 3205 3210 

Pro Asp Glu Leu Phe Glu Phe He Glu Lys Glu Phe Gly He 
3215 3220 3225 

<210> 34 

<211> 9684 

<212> DNA 

<213> Streptomyces aizunensis 

<400> 34 



atggtgaacg 


aggacaagct 


tcgcgactac ctcaagcggg 


cgaccgccga 


tctgcgccag 


60 


gcccgcaggc 


ggctgcgcga 


ggtcgaggac aagaaccagg 


aacccatcgc 


catcgtcgcg 


120 


atgagctgcc 


gctaccccgg 


cggcgtccgc agccccgagg 


acctgtggcg 


gctcgtggag 


180 


aacggcgacg 


acgccgtctc 


cggcttcccc gtcgaccgcg 


gctgggacgt 


ggaggcgctc 


240 


tacgacgccg 


accccgacag 


ctccggatcc agctacgtca 


gcgagggcgg 


cttcctctac 


300 


gacgccgcga 


gcttcgaccc 


cgcccccttc gggatctcgc 


cgcgcgaggc 


cctcgccatg 


360 


gacccgcagc 


agcggctgct 


cctcgaagcg tcctgggagg 


cgttcgagcg 


cgcgggcatc 


420 


gacccgtcgt 


ccgtgcgcgg 


cagccggacg gccgtgttcg 


ccggtgtgat 


gtaccacgac 


480 


tacaccgcgc 


gcctcgattc 


cgtgcccgag ggcgtcgaag 


gattcctcgg 


caccggcagc 


540 


tcaggcagca 


tcgcctcggg 


ccgggtggcc tacacgttcg 


gcctggaggg 


cccggcggtc 


600 


accgtcgaca 


cggcctgctc 


gtcctcgctc gtcaccctgc 


acctggccgt 


ccaggcgctg 


660 


cgggccggcg 


aatgctcgat 


ggcgctcgcg ggcggtgtca 


ccgtcatggc 


gacccccgcg 


720 
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accttcaccg agttcagccg ccagcgcggc ctcgcgccgg acgggcgctg caagcccttc 780 

gcggccgccg cggacggtac gggctggggc gaaggcgtcg gcatgctcct cgtcgagcgc 840 

ctttcggacg ctcagcgcaa cggacatccg atcctcgcgg tggtccgcgg gtcggcgatc 900 

aaccaggacg gtgcgagcaa cggcctgacg gctccgaacg gtccgtcgca gcagcgcgtc 960 

atccaccagg cgctcaccaa cgcacggctg tcggccgcgg atgtggacgt cgtcgaggcg 1020 

cacggtacgg ggacgaccct cggcgacccg atcgaggcgc aggccctgct cgccacctac 1080 

ggccaggacc gcccggccgg acgcccgctg ctgctcggct ccatcaagtc caacatcggc 1140 

cacacccagg ccgccgcggg tgtcgcgagc atcatcaaga tggtcgaggc gatgcgtcac 1200 

ggagtggtcc ccaagaccct ccacctcgac gagccgactc cgcacgtgga ctgggaggcg 1260 

ggcgccgtct ccctgatcgg cgagaagatc gcctggccgg agaccggtga actccgtcgt 1320 

gcgggtgtgt cgtcgttcgg gttcagcggg acgaacgcgc atgtgatcgt cgagcaggct 1380 

ccggtggtcg aggaggtggc gggggatccg gccggtgagg tcgagggttc ggaactcgcg 1440 

gtggtgccgt gggtgttgtc gggcaagagt gcgggggcgt tgcgggcgca ggcggagcgg 1500 

ttgtcggggt ggctcgccgg tgcttcggct gcgggtgtgg cgtcggttga cgtgggctgg 1560 

tcgttggcgt cgtcgcgggc cgggctggaa caccgggctg tggtgctggg cgatcacgcg 1620 

gccggtgtgg gggcggtggc gtcgggtgtg atggccgcgg gtgtggtgac ggggtcggtt 1680 

gtcggcggga agaccgcgtt cgtgttcccg gggcagggct cgcagtgggt gggtatggcg 1740 

gtggggttgc tggattcctc gccggtgttc gctgcgcggg tggatgagtg tgcgaaggcg 1800 

ttggagccgt tcactgactg gtcgttggtg gatgtgctgc ggggtgtgga gggtgcgccg 1860 

tcgttggagc gggtggatgt ggtccagcct gctctgttcg cggtgatggt gtcgttggcg 1920 

gaggtgtggc gggctgctgg tgtgcgtcct ggtgcggtga tcggtcattc gcagggtgag 1980 

atcgctgcgg cgtgtgtggc ggggatcttg tcgcttgagg acgccgcgcg agtggttgcg 2040 

ttgcgcagtc aggcgatcgg ccgggtcctg gcaggtctcg gcgggatggt gtcggtgccg 2100 

ctgcccgcga aggcagtacg agagctgatc gctccgtggg gtgagggccg gatctcggtg 2160 

gccgcggtga acgggccgtc ctcggtggtc gtttcgggtg aggccgccgc cctggacgag 2220 

atgctggcct cgtgcgagtc ggagggtgtg cgggcgaagc ggatcgcggt ggattacgcg 2280 

tcgcattcgg ctcaggtgga gttgctgcgg gaagagcttg ctgagctgct ggctccgatt 2340 

gttccgcgcg ctgctgaggt gccgttcttg tcgacggtga cgggtgagtg ggtgcgaggc 2400 

ccggagctgg atgctggtta ctggttccag aatctgcgcc ggacggtgga gttggaagag 2460 

gcgacgcgga cgttgctgga gcagggcttc ggtgtgttcg tcgagtcgag cccgcacccg 2520 

gtgttgagcg tgggcatgca ggagacggtc gaggacgcgg gccgggaggc ggctgttctg 2580 

ggttcgctgc gtcgtggtga ggggggtctg gagccftttct ggctgtcgct gggtgaggcc 2640 



WO 2004/065401 



PCT/CA2004/000068 



tgggtccgtg gcgtggctgt cgactggcat gccgtgttcg cgggtacggg tgcccggcgg 2700 

gtggacctgc ccacctacgc cttccagcag gagcactact ggctcgaaag cggcaccgcc 2760 

gaggacgtca cggccaccgc ccaccccgtc gacgccgtcg aagcccgctt ctgggaggcc 2820 ? 

gtcgagcgcc aggacgtggc ggcgctcacc gccgagctgg acgtggacga gaacgagaac 2880 

ctcaccgcgc tgctgcccgc gctgtcgtcg tggcgtcggc agagccgtga gcggtccgcc 2940 

gtggacggct ggcgctaccg ggtgacctgg aagcccgcgc cggagcccac gacggcccgc 3 000 

ctctccggca cctggcttgt tgccgtcgcc gagggcgcgc cgggtgatga gtggacgtcc 3060 

gctgtcctgc gtacgctcgc cgaacacggc gccgacgtac ggcagatcac ggtcgcccgg 3120 

accgaggaca cccgggccgg tctcgccgag cggatacgtg acgtactcgc ggacggtccc 3180 

gcggtgtcgg gagtcttgtc cctgctgacc ccggcggggg ccgacgagcc gttccaggtc 3240 

tccgcgcccg gcggtgtgat caccaccctg tccctcgtcc aggcgctcgg cgacgccgag 3300 

gtggccgcac ccctgtggtg cgtcacgcgc ggcgccgtcg ccaccggccg ttccgagcag 33 60 

gtggccgacc ccgcgcaggc tccggtctgg ggcctgggcc gggtgaccgc gctggagcac 3420 

ggcgagcgct ggggagggct gatcgacctg cccggcacgg acgccgtgga cgaccgggca 3480 

ctcgcccggc tcgcgggcgt cctcgccggt gacgccgccg aggaccaggt ggcggtgcgc 3540 . 

gccfcccggcc tcttcgtacg acggctcgta cgcgtccgtc tcgccgagac gcccgtcgta 3 600 

cgggagtggc gtccgcaggg caccaccctg gtcacgggcg gtacgggcgc gctgggcgcg 3660 

cacgtggccc gctggctcgc tgagaacggc gccgagcacc tgctgctcac cagccgccgg 3720 

ggccccgacg cgcccggagc cgccgcactc cgcgacgaac tcaccgccct cggcgcccag 3780 

gtcaccatcg cggcctgcga tgtgagcgac cgggacgccg tcgcggccct catcgccgcg 3840 

gttcccgccg accagcccct caccgccgtc gtgcacacgg cggccgtcct cgatgacggg 3900 

gtcatcgagg cgctcacgcc cgagcagatc gagcgcgtcc tgcgggtgaa ggtcgacgcg 3960 

acgctgcacc tgcacgaact gacccgcgag ctcgacctgt cggcgttcgt gttcttctcg 4020 

tccttcgccg ccaccttcgg cgcccccggc cagggcaact acgcgccggg caacgcgttc 4080 

ctggacgcct tcgccgagta ccgccgggca tccggactgc ccgccacctc catcgcctgg 4140 

ggcccttggg gcgacggggg catggccgag ggcgcggtcg gtgaccggat gcgccgccac 4200 

ggggtcatcg agatgtcgcc cgagcgtgcc gtcgccgcac tccagcacgc cctggaccgc 4260 

gacgagacga ccctgaccgt cgccgacatg gagtggaagc gcttcgtcct cgccttcacc 4320 

tccggccgcg ccaggccgct gctgcacgac ctgcccgagg cgcgggaggt catggacgcc 4380 

acgcgcacgg aggcggcgga ggacaccggc agcgccgccg cgctggccca gcagctgacc 4440 

ggccggcccg aggccgaaca ggagcgactg ctcctcgaac tggtccgcac cgccgtcgcc 4500 
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gccgtcctcg gctacgcggg ccccgacgcg gtcgaggcgg gccgggcctt caaggagctg 4560 

ggcttcgact ccctcacctc cgtcgaactg cgcaaccgcc tgaacgcggc cagcggcctc 4620 

aagctgccgc ccaccctcgt cttcgaccac ccgacgccca ccgtcctcgc ccggcacctg 4680 

cgggccgagt tcttcggcca gggcgccgcg gccgccgtgc ccgtgccgat ggccgcggtc 4740 

tccgacgacg agccgatcgc catcgtcgcg atgagctgcc gcttccccgg cggggtccgc 4800 

. aaccccgagg agctgtggca gctgctcacc tccgagggtg acgggctgtc ccagttcccc 4860 

ctggaccgcg gctgggacgt cgacgcgctg tacgacccca .accccgacgc gcaaggcacc 4920 

tcgtacacgc gggagggcgg cttcctgtcc gacgccgcgg ccttcgactc ctcgttcttc 4980 

gggatctcgc cgcgcgaggc cctcgccatg gacccgcagc agcggctgct cctcgaaacc 5040 

tcgtgggagg cgttcgagcg ggcgggcatc gacccgcaga ccctgcgcgg cagccagtcc 5100 

ggtgtgttcg tcggcaccaa cggctctgac tactccaacc tcgtacgggc gggggcggac 5160 

ggcctggagg ggcacctggc caccggcaac gcgggcagtg tcgtctccgg ccggctctcc 5220 

tacaccttcg gtctcgaagg cccggccgtc accgtcgaca ccgcctgctc ggcctccctc 5280 

gtcgccctcc acctcgccgt gcaggccctg cgcagcggtg aatgctcgct cgccctggcc 5340 

ggtggcgtga cggtgatgtc cacgccgggc accttcatcg agttcagccg tcagcgcgga 5400 

ctctccaccg acggccgctg caaggcgttc tcctcggacg ccgacggatt cagccccgcg 5460 

gagggcgtcg gcgtgctcct cgtcgagcgc ctttcggacg ctcggcgcaa cgggqatccg 5520 

atcctcgcgg tggtccgtgg gtcggcgatc aaccaggacg gtgcgagcaa cggtctgacg 5580 

gctccgaacg gtccgtcgca gcagcgcgtc atccggcagg ccctcgccaa cgcacggctg 5640 

tcggccgcgg atgtggacgt cgtcgaggcg cacggtacgg gtacgacgct gggtgacccg 5700 

atcgaggcgc aggccctgct cgccacctac ggccaggacc gcccggccgg ccggccgctg 5760 

ctgctcggct ccatcaagtc caacatcggc cacgcccagg cggcggccgg tgtcgcgggc 5820 

gtcatgaaga tggtgctcgc catgcagcac ggagtgctgc cgcagagcct gcacatcgcc 5880 

gagcccacgc cgcacgtcga ctggagcgcg ggcgaggtcg ccctgctcac cgaggagcgg 5940 

gcctggcccg agaccggccg cccctggcgg gcgggcgtct cgtcgttcgg cttcagcggc 6000 

accaacgccc acgccatcat cgagcaggct ccggccgaag cgggatccga cgacgaccgg 6060 

gagacccctg agccgtcggc ccaaccccta ctggtcgcgc ccacccggga cgactccgcg 6120 

tccgcccggg acgactccgc gtccgccccg gacggctccg tatccggccc ggacgactcc 6180 

gtgtccgacc gtcccggcgt gctgccctgg accctgacgg ccaagaccga gaaggcgctg 6240 

caaggccagg ccgaacgcct gctgacccag ctcaccaccc gctctgacct gcgacttgtc 6300 

gatgtcggcc actccctggc gacgacccgt accgcgctcg accagcgcgc cgtcctcatc 6360 

ggacgggacc gccccgacta cctcggagcc ctgaccgcac tcgcggcggg ggacacctcc 6420 
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cccctgctgg 


tgeaggggge 


ggtcgtcggg 


gggaagaegg 


cgttcgtgtt 




6480 


g g g t c g c a a t 


gggtaggcat 


ggcggtggcg 


ctgttggacg 


cttcacccgt 




6540 


cgagtggatg 


agtgtgcgaa 


ggeccttgag 


cccttcaccg 






6500 


cfcgcgcggcg 


tcacaggcgc 


geegtegt tg 






gec tgc tctg 




fcttgcggtga 




9"£T C O'er t £f 


tggcgggccg 


ctggtgtgcg 


tectgatgeg 




gtgatcggtc 


actegcaggg 












gaggacgcgg 


cgcgagtggt 


cgcgttgcgc 










ctgggcggga 


tggtgtccgfc 


ggcactgccg 


gegaagge t g 


t gc gggagc t 




6900 


tggggcgagg 


accggatctc 


yy ^yy^y-y 


gtgaaeggge 


cttcctccgt 




6960 


ggtgagaccg 


ccgccc tgga 


cgagc tgctg 


gccfccgtgcg 




cgtccgggcg 














gcgtgaggag 




c t tgctgagc 


tgc tggc tec 








cctgtcgacg 




cr fc cr a e* cr cr cr t~ cr 

y tya^yyy i_y 


ay L-yyy tyuy 












cgtcggacgg 


tggagttgga 


agaggegacg 


eggaegt tgc 






7260 


ttcgtcgagt 


cgagcccgca 


ccccgt tctg 










gcgggccgtg 


aegeggctgt 


t c t gggc teg 


c t gcgt cgt g 


gtgagggggg 




7380 


ttctggctgt 


cgctgggtga 


ggcctgggtc 


cgtggcgtgg 








t tcgcgggca 


c ggg t gc c c g 


gcgggtggat 










tfcctggccgg 


aggccgcgcc 


catcgaggc t 


gtggcggtgt 








gcgcggttct 


gggaggccgt 


egagegegag 


gate tcgaag 






7620 


atcgagggcg 










gcgtcggcag 




age eg t gage 




ggaegge t gg 






gccgctggcc 










tggc tgg teg 




gaacggcccg 




gecgacgagt 


ggaeggggge 




gtgc tegecg 


accgcggcgc 


ggaggtccgt 




actgtgaccg 


fccccggccga 


eggggecgat 


cgtgaccggc 


tcgccgccac 






gagaeggacg 


gggccgctcc 


ggccggagtg 


ctgtccctcc 


tcgcccttgc 






gctgaactcc 


gtacgcacac 


cgggcfcccfcc 




cgctcgtcca 


ggcgcttggt 




gaegecgatg 


tggccgcacc 


cctgtggtgc 


gtcacgcgtg 


gcgctgtctc 


cgtcgcccgt 


8100 


aeggagegge 


tccaggaccc 


ggcgcaggcg 


ctcgtgtcgg 


getteggacg 


cacggtcgcc 


8160 


ctggagtacc 


cggaccgttg 


gggeggtetc 


gtcgacctgc 


eggagcagge 


cgacggccgt 


8220 


acgctcgaac 


gtcttgcggg 


tgtgctggcc 


ggtgacggtt 


ccgaggacca 


ggtggcgctg 


8280 
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cgcgcctcgg gtctcttcgg ccggcgtctg gtccacgcac ccctcgccga caccgccgcg 8340 

gtacgggagt ggcgtccgca gggcacgacc ctggtcaccg gtggtacggg tgcgctgggc 8400 

gcgcacgtgg cccgctggct cgctgagaac ggtgccgagc acttgctgct caccagccgc 8460 

cggggcccgg acgcgcccgg tgccgccgaa ctccgcgacg aactcacggc cctcggcgcc 8520 

caggtcacca tcgccacctg cgacatggcc gaccgggacg ccgtcgcggc cctcatcgcc 8580 

gccgttcccg ccgaccagcc cctcaccgcg gtgatgcaca cggccggtgt cctcgacgac 8640 

ggcgtgatcg acgcgttgac tccggagcgg ttcgggacgg tgctcgcccc caaggcggac 8700 

gcggccctca ccctccatga gctgacccgc gagctgggcc tctcggcgtt cgtcctcttc 8760 

tccggtgtcg cgggcacgct cggcgacgcg ggacagggca actacgccgc cgcaaactcc 8820 

tacttggacg ccctcgccga gcagcgtcac gccgacggcc tcgccgccac ctcggtggcc 8880 

tggggtcgct ggggcgacag cgggctcgcc gcgggcggtg cgatcggtga gcggctcgac 8940 

cgcggcgggg tgcccgccat ggcaccccgc tcggcgatcc gcgcgctgca gctggccctc 9000 

gaccacgcgg aggcggccgt cgccgtcgcc gacatccagt gggagcggtt cgcgcccggc 9060 

tacacggcgg tgcggcccag cccgttcctc ggtgacctgc cggaggtgcg gcagctcgcc 9120 

gcgtccgctc cggcggccgg tgaagcgggc ggggactccc cggccgaggc gctgcgccga 9180 

cggctcgccg tcatgccgca ggccgaacag gccctggccg tcctcgaact ggtccgctcc 9240 

cacgcggcca ccgcgctggg ccaccccacg accgacgagg tgggcgcggg ccgcgcgttc 9300 

aaggagctcg gattcgactc cctgatcgcg ctggaactgc gcaaccggct caacgcagcc 9360 

accgggctga ggctcccggc cacgctcgta ttcgaccacc cgaccccgac gatcctggcc 9420 

gagttcctcc gggccgagat cacccaggac ggcagtgccg gggccgcccc gggcatcacg 9480 

gaactcgaaa agctggagtc cgcgctgtcc gttctcgacc cggacagtga aacgcgtacc 9540 

gatatcgcac tgcgcctgca ggcacttctc gcgaaatggg gtgaaccgca catcgaatca 9600 

agtggcgagg ccgtgaccga gaaactccag gaggccacgc ccgacgaact cttcgaattc 9660 

atcgagaaag agttcggtat ttag 9684 

<210> 35 
<211> 7510 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 35 

Met Gly Glu Val Pro Met Ala Asp Gin Asp Lys lie Leu Gly Tyr Leu 
15 10 15 

Lys Arg Val Thr Ala Asp Leu His Gin Thr Arg Gin Arg Leu Arg Glu 
20 25 30 

Val Glu Ala Gin Glu Pro Glu Pro He Ala He Val Gly Met Ser Cys 
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35 40 45 

Arg Phe Pro Gly Gly He Glu Ser Pro Glu Gly Leu Trp Asp Leu Val 
50 55 60 

Ala Gly Gly Arg Asp Ala He Thr Asp Phe Pro Thr Asp Arg Gly Trp 
65 70 75 , 80 

Asp He Glu Ser Leu Tyr Asp Ala Asp Pro Asp Gin Gin Gly Thr Ser 
85 90 95 

Tyr Thr Arg Glu Gly Gly Phe Leu Asp Gly Val Gly Lys Phe Asp Ala 
100 105 110 

Ser Phe Phe Gly He Ser Pro Arg Glu Thr Leu Gly Met Asp Pro Gin 
115 120 125 

Gin Arg Leu Leu Leu Glu Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly 
130 135 140 

He Asp Ala Ala Thr Leu Arg Gly Ser Lys Ala Gly Val Phe He Gly 
145 150 155 160 

Thr Asn Gly Gin Asp Tyr Pro Glu Leu Leu Arg Glu Val Pro Lys Gly 
165 170 175 

Val Glu Gly Tyr Leu Leu Thr Gly Asn Ala Ala Ser Val Val Ser Gly 
180 185 190 

Arg He Ser Tyr Thr Phe Gly Leu Glu Gly Pro Ala Val Thr Val Asp 
195 200 205 

Thr Ala Cys Ser Ala Ser Leu Val Ala Leu His Leu Ala Val Gin Ala 
210 215 220 

Leu Arg Asn Asp Glu Cys Ser Leu Ala Leu Ala Gly Gly Val Thr Val 
225 230 235 240 

Met Ser Ser Pro Arg Ala Phe Val Gin Phe Ser Arg Gin Arg Gly Leu 
245 ' 250 255 

Ala Pro Asp Gly Arg Cys Lys Pro Phe Ala Asp Gly Ala Asp Gly Thr 
260 265 270 

Gly Trp Gly Glu Gly Val Gly Met Leu Leu Val Glu Arg Leu Ser Asp 
275 280 285 

Ala Arg Arg Asn Gly His Pro Val Leu Ala Leu Val Arg Gly Ser Ala 
290 295 300 

He Asn Gin Asp Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro 
305 310 315 320 

Ser Gin Gin Arg Val He Arg Gin Ala Leu Thr Asn Ala Gly Leu Thr 
325 330 335 

Pro Ala Gin Val Asp Val Val Glu Ala His Gly Thr Gly Thr Thr Leu 
340 345 350 

Gly Asp Pro He Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Asn 
355 360 365 

Arg Pro Glu Gly Arg Pro Leu Trp Leu Gly Ser Val Lys Ser Asn He 
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Gly His Thr Gin Ala Ala Ala Gly Val Ala Gly He He Lys Met Val 
385 390 395 400 

Leu Ala Met Gin His Gly Val Leu Pro Glu Ser Leu His He Asp Gin 
405 410 415 

Pro Ser Gly Asn Val Asp Trp Ala Ala Gly Asp Val Lys Leu Leu Thr 
420 425 430 

Glu Ala Val Pro Trp Pro Gin Thr Gly Gin Pro Arg Arg Ala Gly Val 
435 440 445 

Ser Ser Phe Gly Val Ser Gly Thr Asn Ala His Thr Val He Glu Gin 
450 455 460 

Ala Pro Pro Ala Asp Asp Ala Pro Glu Thr Gly Ala Asp Thr Ala Pro 
465 470 475 . 480 

Thr Ala Glu Ala Pro Glu Ala Ala Ser Ala Asp Ala Ser Glu Ala Gly 
485 490 495 

Thr Pro Thr Gly Ala Thr Gly Pro Val Pro Val Leu Val Ser Gly Gin 
500 505 510 

Ser Asp Ala Ala Leu Arg Ala Gin Ala Glu Arg Leu Ala Ala His Leu 
515 520 525 

Arg Ala His Pro Gly Leu Gly Ala Asp Thr Gly Thr Leu Thr Asp Leu 
530 535 540 

Gly Phe Ser Leu Ala Thr Ser Arg Ser Ser Leu Asp Arg Arg Ala Val 
545 550 555 560 

Leu Phe Gly Asp Arg Asp Ser Leu Leu Ala Asp Leu Ser Ala Leu Ala 
565 570 575 

Glu Gly Glu Gin Pro Ala Gly Pro Val Leu Gly Ala Val Gly Glu Gly 
580 585 590 

Lys Thr Ala Phe Leu Phe Thr Gly Gin Gly Ser Gin Arg Leu Gly Met 
595 600 605 

Gly Arg Glu Leu Tyr Ala Thr His Pro Gly Phe Ala Arg Ala Leu Asp 
610 615 620 

Glu Val Arg Ala Glu Leu Asp Gin His Leu Glu Arg Pro Leu Phe Asp 
625 630 635 640 

Val Leu Phe Ala Ala Glu Gly Thr Pro Glu Ala Asp Leu Leu Asp Glu 
645 650 655 

Thr Ala Tyr Thr Gin Ser Ala Leu Phe Ala Val Glu Val Ala Leu Phe 
660 665 670 

Arg Gin Leu Glu Gin Trp Gly Val Gly Ala Asp Phe Leu He Gly His 
675 680 685 

Ser He Gly Glu Leu Ala Ala Ala His Val Ser Gly Val Phe Thr Leu 
690 695 700 

Ala Asp Ala Ala Lys Leu Val Ala Ala Arg Gly Arg Leu Met Gin Ala 
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Leu Pro Ala Asp Gly Ala Met He Ala Val Glu Ala Thr Glu Asp Glu 
725 730 735 

Val Ala Pro Leu Leu Thr Gly Arg Val Ser He Ala Ala Val Asn Gly 
740 745 750 

Pro Arg Ser Val Val Val Ser Gly Asp Glu Asp Ala Ala Thr Ala Leu 
755 760 765 

Ala Glu Thr Leu Arg Ala Arg Gly Arg Arg Thr Lys Arg Leu Thr Val 
770 775 780 

Ser His Ala Phe His Ser Pro Leu Met Asp Gly Met Leu Asp Ala Phe 
785 790 795 800 

Arg Glu Val Ala Glu Ser Val Ala Tyr Ala Pro Pro Val He Pro He 
805 810 815 

Val Ser Asn Leu Thr Gly Ala Ser Val Thr Ala Glu Glu He Cys Ala 
820 825 830 

Ala Asp Tyr Trp Val Arg His Val Arg Glu Ala Val Arg Phe Leu Asp 
835 840 845 

Gly Val Arg Lys Leu Ser Ala Gin Gly Val Thr Thr Phe Val Glu Val 
850 855 860 

Gly Pro Gly Gly Val Leu Thr Ala Leu Ala Gin Glu Cys Val Thr Gly 
865 870 875 880 

Gin Asp Ala Val Phe Val Pro Val Leu Arg Gly Asp Arg Pro Glu Ala 
885 ■ 890 895 

Ala Ala Phe Ala Thr Ala Val Ala Gin Ala His Val His Gly Val Ala 
900 905 . 910 

Val Asp Trp Ser Ala Val Phe Ala Gly Arg Gly Ala Thr Arg He Asp 
915 920 925 

Leu Pro Thr Tyr Ala Phe Gin Arg Glu Leu Tyr Trp Pro Glu Gin Pro 
930 935 940 

Thr Ala Trp Ala Gly Asp Val Thr Ala Ala Gly He Gly Ala Ala Asp 
945 950 955 960 

His Pro Leu Leu Gly Ala Ala He Ala Leu Ala Asp Gly Asp Gly His 
965 970 975 

Leu Phe Thr Gly Arg Leu Ser Leu Ala Thr His Pro Trp Leu Ala Asp 
980 985 990 

His Thr Val Met Asp Thr Val Leu Leu Pro Gly Thr Ala Phe Val Glu 
995 1000 1005 

Leu Ala Leu Gin Ala Gly Asp His Thr Gly Cys Asp Leu Leu Asp 
1010 1015 1020 

Glu Leu Thr Leu Glu Ala Pro Leu Val Leu Pro Pro His Gly Gly 
1025 1030 1035 

Val Gin He Gin Leu Ala Val Gly Ala Pro Asp Ala Glu Gly Arg 
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Arg Ser Leu Thr Leu His Ser Arg Pro Glu Asp Ala Ala Asp Asp 
1055 1060 1065 

Thr Trp Gly Glu Gly Ala Trp Thr Arg His Ala Thr Gly Phe Leu 
1070 1075 1080 

Ala Thr Ala Ala Gin Gly Ala Arg Glu Pro Leu Ala Asp Leu Thr 
1085 1090 1095 

Ser Trp Pro Pro Lys Asn Ala Thr Lys Val Asp Val Glu Gly Leu 
1100 1105 1110 

Tyr Ala Tyr Leu Thr Glu Ser Gly Phe Ala Tyr Gly Pro Val Phe 
1115 1120 1125 

Gin Gly Leu Thr Gly Ala Trp Gin Arg Gly Asp Glu Val Phe Ala 
1130 1135 1140 

Glu Val Arg Leu Pro Glu Gin Ala His Ala Glu Ala Ala Leu Phe 
1145 1150 1155 

Gly Leu His Pro Ala Leu Leu Asp Ala Ala Leu His Ala Val Gly 
1160 1165 1170 

lie Gly Ser Leu Leu Glu Asp Thr Glu His Gly Arg Leu Pro Phe 
1175 1180 1185 

Ser Trp Ser Gly Val Ser Leu Arg Ala Val Gly Ala Arg Ala Leu 
1190 1195 1200 

Arg Val Arg Leu Ala Pro Ala Gly Asn Asp Thr Val Ser Val Thr 
1205 1210 1215 

Leu Ala Asp Glu Thr Gly Ala Pro Val Ala Ala Val Asp Ala Leu 
1220 1225 1230 

Leu Leu Arg Pro Val Ser Pro Asp Gin Val His Ala Ala Arg Thr 
1235 1240 1245 

Ala Phe His Asp Ser Leu Phe Arg Val Glu Trp Thr Gly Thr Pro 
1250 1255 1260 

Leu Pro Ala Ala Thr Thr Val Ala Ala Gly Gin Trp Ala Leu Leu 
1265 1270 1275 

Gly Glu Pro Arg Thr Glu Phe Thr Ala Ala Leu Pro Thr Ala Ala 
1280 1285 1290 

Thr His Ala Asp Leu Ala Ala Leu Gly Ala Ala Leu Asp Ala Gly 
1295 1300 1305 

Gly Pro Val Pro Arg Ala Val lie Val Pro Phe Ser Ala Ser Gly 
1310 1315 1320 

Ala Pro Ser Ala Thr Pro Val Asp Ala Ala Leu Pro Thr Ala Val 
1325 1330 1335 

Ala Asp Ala Leu His Arg Thr Leu Glu Leu Ala Gin Ala Trp Leu 
1340 1345 1350 

Ala Asp Asp Arg Phe Ala Gly Ser Arg Leu Val Phe Val Thr Arg 
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Asp Ala Val Ala Thr Thr Ala Gly Ser Asp Val Ala Asp Leu Ala 
1370 1375 1380 

His Ala Pro Leu Trp Gly Leu Leu Arg Ser Ala Gin Ser Glu His 
1385 " 1390 1395 

Pro Asp Arg Phe Val Leu Leu Asp Leu Asp Gly Arg Glu Asp Ser 
1400 1405 1410 

Leu Arg Ala Leu Pro Ala Ala Leu Ala Thr Ala Glu Pro Gin Leu 
1415 1420 1425 

Ala Leu Arg Ala Gly Lys Ala Leu Val Pro Arg Leu Ala Arg Val 
1430 1435 ■ 1440 

Ala Ala Ala Pro Gly Gin Glu Ala Pro Ala Leu Asp Pro Asp Gly 
1445 1450 1455 

Thr Ala Leu Val Thr Gly Ala Thr Gly Thr Leu Gly Gly Leu Val 
1460 1465 1470 

Ala Arg His Leu Val Ala Ala His Gly Val Arg His Leu Leu Leu 
1475 1480 1485 

Thr Ser Arg Arg Gly Glu Ala Ala Ala Gly Ala Ala Glu Leu Ala 
1490 ~ 1495 1500 

Ala Gly Leu Arg Glu Leu Gly Ala Glu Val Thr lie Ala Ala Cys 
1505 1510 1515 

Asp Ala Ala Asp Arg Asp Ala Leu Ala Ala Leu He Gly Ser Val 
1520 1525 1530 

Pro Ala Glu His Pro Leu Thr Ala Val Val His Thr Ala Gly Val 
1535 1540 1545 

Leu Asp Asp Gly Val Leu Glu Ala Leu Thr Pro Glu Arg He Asp 
1550 " 1555 1560 

Ala Val Leu Pro Ala Lys Val Asp Ala Ala Val His Leu His Glu 
1565 1570 1575 

Leu Thr Arg Glu Leu Asp Leu Ala Ala Phe Val Leu Phe Ser Ala 
1580 1585 1590 

Ala Ala Gly Thr Leu Gly Gly Pro Gly Gin Ala Asn Tyr Ala Ala 
1595 1600 1605 

Ala Asn Thr Phe Leu Asp Ala Leu Ala His Arg Arg Arg Ala Glu 
1610 1615 1620 

Gly Leu Pro Ala Thr Ala Leu Ala Trp Gly Leu Trp Ala Glu Arg 
1625 1630 1635 

Ser Gly Met Thr Gly Asp Leu Ala Asp Ala Asp Leu Glu Arg He 
1640 1645 1650 

Ser Arg Ala Gly Val Ala Ala Leu Ser Ser Ala Glu Gly Leu Ala 
1655 1660 1665 

Leu Leu Asp Thr Ala Arg Ala Val Gly Asp Pro Thr Ala Val Pro 
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Met His Leu Asp Leu Ala Ser Leu Arg His Ala Asp Ala Ser Met 
1685 1690 1695 

Val Pro Ala Leu Leu Arg Gly Leu Val Arg Ala Pro Ala Arg Arg 
1700 1705 1710 

Ser Val Glu Ser Pro Gly Ala Ala Pro Ala Gly Gly Leu Ala Glu 
1715 1720 1725 

Arg Leu Leu Pro Leu Thr Ala Ala Glu Arg Asp Arg Leu Leu Leu 
1730 1735 1740 

Asp Thr Val Arg Val Gin Val Ala Ala Val Leu Gly Tyr Pro Gly 
1745 1750 1755 

Pro Glu Ala Val Asp Pro Gly Arg Ala Phe Lys Glu Leu Gly Phe 
1760 1765 1770 

Asp Ser Leu Thr Ala Val Glu Leu Arg Asn Arg Leu Gly Ser Ala 
1775 1780 1785 

Thr Gly Val Arg Leu Pro Ala Thr Leu Val Phe Asp Tyr Pro Thr 
1790 1795 1800 

Pro Asn Ala Leu Ser Ala Phe Leu Arg Thr Glu Leu Leu Gly Asp 
1805 1810 1815 

Ala Ala Asp Ser Ala Pro Val Ala Ala Val Thr Ala Arg Asp Asp 
1820 1825 1830 

Glu Pro He Ala He Val Gly Met Ser Cys Arg Tyr Pro Gly Gly 
1835 1840 1845 

Val Thr Thr Pro Glu Glu Leu Trp Gin Leu Val Ala Gly Ser Val 
1850 1855 1860 

Asp Ala He Ser Pro Phe Pro Thr Asp Arg Gly Trp Asn Leu Asp 
1865 1870 1875 

Ala Leu Tyr Asp Ala Asp Pro Gly Arg Ala Gly Thr Ser Tyr Thr 
1880 1885 1890 

Arg Glu Gly Gly Phe Leu His Asp Ala Ala Asp Phe Asp Pro Asp 
1895 1900 1905 

Val Phe Gly He Asn Pro Arg Glu Ala Leu Ala Met Asp Pro His 
1910 1915 1920 

Gin Arg Leu Leu Leu Glu Thr Ser Trp Glu Ala Phe Glu Gin Ala 
1925 1930 1935 

Gly He Ala Pro Ser Ser Met Arg Gly Ser Arg Thr Gly Val Phe 
1940 1945 1950 

Ala Gly Val Met Tyr His Asp Tyr Leu Thr Arg Leu Pro Ala Val 
1955 1960 1965 

Pro Glu Gly Leu Glu Gly Tyr Leu Gly Thr Gly Thr Ala Gly Ser 
1970 1975 1980 

Val Ala Ser Gly Arg He Ser Tyr Thr Phe Gly Leu Glu Gly Pro 
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Ala Val Thr Val Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu 
2000 2005 2010 

His Leu Ala Ala Gin Ala Leu Arg Asn Gly Glu Cys Asp Met Ala 
2015 2020 2025 

Leu Ala Gly Gly Val Thr Val Met Ser Thr Pro Asp Thr Phe He 
2030 2035 2040 

Asp Phe Ser Arg Gin Arg Gly Leu Ser Gly Asn Gly Arg Cys Lys 
2045 2050 2055 

Ser Phe Ser Ala Asp Ala Asp Gly Thr Gly Trp Ala Glu Gly Ala 
2060 2065 2070 

Gly Met He Leu Val Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly 
2075 2080 2085 

His Gin Val Leu Ala Val Val Arg Gly Thr Ala Val Asn Gin Asp 
2090 2095 2100 

Gly Ala Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin 
2105 2110 2115 

Arg Val He Arg Gin Ala Leu Ala Asn Ala Gly Leu Thr Thr Ala 
2120 2125 2130 

Glu Val Asp Val Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly 
2135 2140 2145 

Asp Pro He Glu Ala Gin Ala Leu Leu Ala Thr Tyr Gly Gin Asp 
2150 2155 2160 

Arg Pro Ala Gly Gin Pro Leu Arg Leu Gly Ser He Lys Ser Asn 
2165 2170 2175 

He Gly His Thr Gin Ala Ala Ala Gly Ala Ala Gly He He Lys 
2180 2185 2190 

Met He Leu Ala Met Arg His Gly Val Met Pro Pro Ser Leu His 
2195 2200 2205 

He Gly Glu Pro Ser Pro His He Asp Trp Thr Ala Gly Ala Val 
2210 2215 2220 

Ser Leu Leu Thr Glu Ala Ala Glu Trp Pro Asp Ala Gly Arg Pro 
2225 2230 2235 

Arg Arg Ala Gly He Ser Ser Phe Gly Val Ser Gly Thr Asn Ala 
2240 2245 2250 

His Val He He Glu Gin Pro Pro Val Glu Glu Pro Ala Thr Ala 
2255 2260 2265 

Thr Glu Thr Gly Ser Gly Thr Gly Leu Pro Ala Gly Thr Pro Leu 
2270 2275 2280 

Pro Phe Ala Leu Ser Gly Arg Thr Pro Ala Ala Leu Arg Ala Gin 
2285 2290 2295 

Ala Ala Arg Leu He Gly His Leu Ala Pro Arg Pro Glu Ala Ala 
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Pro Ala Asp Val Ala Leu Ser Leu Ala Thr Thr Arg Thr Ala Leu 
2315 2320 2325 

Asp Arg Arg Ala Ala Val lie Ala His Asp Arg Thr Glu Leu Leu 
2330 2335 2340 

Ala Gly Leu Thr Ala Leu Ala Glu Gly His Asp Ser Ala Arg Leu 
2345 2350 2355 

Val Gin His Thr Ala Ala Asp Gly Arg Thr Ala He Leu Phe Thr 
2360 2365 2370 

Gly Gin Gly Ser Gin Arg Pro Gly Met Gly Arg Glu Leu Tyr Glu 
2375 2380 2385 

Thr Tyr Pro Ala Phe Ala Glu Ala Leu Asp Ala Val Cys Ala Glu 
2390 2395 2400 

Leu Asp Pro His Leu Glu Gin Pro Leu Lys Glu Val Leu Phe Thr 
2405 2410 2415 

Ala Asp ' Gly Asp Leu Leu Asn Arg Thr Gly Arg Thr Gin Pro Ala 
2420 2425 2430 

Leu Phe Ala Leu Glu Thr Ala Leu Tyr Arg Leu Val Glu Ser Trp 
2435 2440 2445 

Gly Val Arg Pro Asp Phe Val Ala Gly His Ser' He Gly Glu He 
2450 2455 2460 

Thr Ala Ala His Val Ala Gly Val Leu Ser Leu Pro Asp Ala Ala 
2465 2470 2475 

Thr Leu Val Ala Ala Arg Gly Arg Leu Met Gin Glu Leu Pro Glu 
2480 2485 2490 

Gly Gly Ala Met He Ala Leu Thr Ala Thr Glu Asp Glu Val Leu 
2495 2500 2505 

Pro Leu Leu Ala Gly His Glu Asp Arg lie Gly He Ala Ala Val 
2510 2515 2520 

Asn Ser Ala Ser Ser Val Val He Ser Gly Glu Glu Gly Leu Ala 
2525 2530 2535 

Leu Glu He Ala Ala Glu Phe Glu Arg Arg Gly Arg Arg Thr Lys 
2540 2545 2550 

Arg Leu Thr Val Ser His Ala Phe His Ser Pro Leu Met Asp Gly 
2555 2560 2565 

Met Leu Asp Ala Phe Arg Glu Val Ala Glu Ser Leu Thr Tyr Arg 
2570 2575 2580 

Ala Pro Ala He Pro Val Val Thr Leu Leu Thr Gly Thr Val Ala 
2585 2590 2595 

Gly Asp Glu Leu Arg Thr Ala Glu His Trp Val Ser His Val Arg 
2600 2605 2610 

Glu Ala Val Arg Phe Leu Asp Gly He Arg Thr Leu Asp Ala Glu 
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His Val Thr Thr Tyr Leu Glu Leu Gly Pro Gin Gly Val Leu Ser 
2630 2635 2640 

Gly Leu Gly Arg Asp Cys Leu Thr Asp Pro Ala Asp Pro Ala Asp 
2645 2650 2655 

Thr Ala Val Phe Val Pro Ala Leu Arg Arg Asp Arg Gly Glu Ala 
2660 2665 2670 

Glu Ala Leu Thr Ala Ala He Ala Ala Ala His Thr Arg Gly Val 
2675 2680 2685 

Pro Leu Asp Trp Ser Ala Tyr Phe Ala Gly Thr Gly Ala Arg Arg 
2690 2695 2700 

Val Glu Leu Pro Thr Tyr Ala Phe Gin Arg Glu Arg Phe Trp Leu 
2705 2710 2715 

Glu Ala Pro Ala Gly Tyr He Gly Asp Val Glu Ser Ala Gly Met 
2720 2725 2730 

Gly Ala Ala His His Pro Leu Leu Gly Ala Ala Val Ala Leu Ala 
2735 2740 2745 

Asp Gly Glu Gly Phe Leu Phe Thr Gly Arg Leu Ser Leu Asp Thr 
2750 2755 2760 

His Pro Trp Leu Ala Asp His Ala Val Met Gly Asn Val Leu Leu 
2765 ■ 2770 2775 

Pro Gly Thr Ala Phe Val Glu Leu Ala He Arg Ala Gly Asp Gin 
2780 2785 2790 

Ala Gly Cys Asp Leu Leu Glu Glu Leu Thr Leu Glu Ala Pro Leu 
2795 2800 2805 

He Leu Ala Pro Gin Ala Ala Ala Arg Leu Gin He Val Val Gly 
2810 2815 2820 

Ala Pro Asp Gly Ser Gly Arg Arg Thr Leu Asp Val Tyr Ser Ser 
2825 2830 2835 

Asp Pro Asp Ala Pro Ala Asp Glu Pro Trp Thr Arg His Ala Gly 
2840 2845 2850 

Gly He Leu Ala Thr Gly Ala Gin Ala Pro Ala Phe Asp Leu Thr 
2855 2860 2865 

Ala Trp Pro Pro Pro Gly Ala Glu Ala Val Gly Val Asp Gly Leu 
2870 2875 2880 

Tyr Glu His Leu Gly Arg Gly Gly Phe Ala Tyr Gly Pro Val Phe 
2885 2890 2895 

Gin Gly Leu Arg Ala Ala Trp Leu Leu Gly Asp Asp Val Tyr Ala 
2900 2905 2910 

Glu Val Ala Leu Pro Asp Asp Arg Gin Ala Glu Ala Ala Arg Phe 
2915 2920 2925 

Gly Leu His Pro Ala Leu Leu Asp Ala Ala Leu His Ala Thr Phe 
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Val Gin Pro Ser Pro Asp Gly Asp Gin Gin Gly Arg Leu Pro Phe 
2945 2950 2955 

Ser Trp Arg Asp Val Ser Leu His Ala Val Gly Ala Ser Ala Leu 
2960 2965 2970 

Arg Val Arg Leu Thr Pro Asp Gly Arg Asp Thr Leu Ser Leu Gin 
2975 2980 2985 

Leu Ala Asp Thr Thr Gly Ala Pro Val Ala Ala Val Gly His Leu 
2990 2995 3000 

Thr Leu Arg Pro Val Ser Ala Asp Gin Leu Gly Ser Ala Arg Ser 
3005 3010 3015 

Ala His His Glu Ser Leu Phe Arg lie Asp Trp Ala Thr Val Pro 
3020 3025 3030 

Leu Pro Ser Asp Ala Pro Ala Ala Thr Asp Glu Trp Ala Val lie 
3035 3040 3045 

Ala Ala Asp Gly Gly Thr Asp Gly Gly Thr Asp Gly Gly Thr Asp 
3050 3055 3060 

Gly Gly lie Pro Ala Ala Leu Pro Gly Arg Val His Thr Gly Leu 
3065 3070 3075 

Asp Ala Leu Gly Ala Ala Val Asp Ala Gly Ala Pro Val Pro Ala 
3080 3085 3090 

His Val Leu Val His His Thr Pro Ala Ala Thr Thr Ala Asp Ala 
3095 3100 3105 

Val His Ala Ala Thr His Glu Ala Leu Arg Leu Val Arg Ala Trp 
3110 3115 3120 

Leu Ala Asp Asp Arg Phe Ala Ala Ser Arg Leu Val Phe Val Thr 
3125 3130 3135 

Arg Gly Ala lie Ala Thr Gin Ser Asp Trp Asp Leu Thr Asp Leu 
3140 3145 3150 

Thr His Ala Pro Val Trp Gly Leu Val Arg Thr Ala Gin Ser Glu 
3155 3160 3165 

Asn Pro Asp Arg Phe Val Leu Ala Asp Leu Asp Ala Asp Pro Ala 
3170 3175 3180 

Ser Thr Asp Ala Leu Ala Ala Ala Leu Ala Thr Gly Glu Pro Gin 
3185 3190 3195 

Leu Ala Val Arg Arg Gly Thr Val His Ala Pro Arg Leu Ala Arg 
3200 3205 3210 

Val Pro Ala Ala Thr Pro Leu Thr Pro Pro Pro Gly Glu Ser Ala 
3215 3220 3225 

Trp Arg Met Asp lie Glu Asp Lys Gly Thr Leu Asp His Leu Thr 
3230 3235 3240 • 

Leu Val Pro Ser Pro Glu Ser Ala Ala Pro Leu Glu Pro Gly Gin 
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Val Arg Val Ala Val Arg Ala Ala Gly Leu Asn Phe Arg Asp Val 
3260 3265 3270 

Leu Asn Ala Leu Gly Met Tyr Pro Gly Asp Pro Gly Leu Met Gly 
3275 3280 3285 

Ser Glu Gly Ala Gly He Val Val Glu Thr Gly Pro Gly Val Thr 
3290 3295 3300 

Gly Leu Ala Pro Gly Asp Arg Val Met Gly Met Leu Pro Gly Ser 
3305 3310 3315 

Phe Gly Pro Leu Ala Val Val Asp Arg Arg Met He Ala Pro Met 
3320 3325 3330 

Pro Glu Gly Trp Thr Phe Ala Glu Ala Ala Ser Val Pro - He Val 
3335 3340 3345 

Phe Met Thr Ala Tyr Tyr Ala Leu His Asp Leu Ala Gly Leu Gin 
3350 3355 3360 

Gly Gly Glu Ser Leu Leu Val His Ala Ala Ala Gly Gly Val Gly 
3365 3370 3375 

Met Ala Ala Val Gin Leu Ala Arg His Trp Gly Ala Asp Val Tyr 
3380 3385 3390 

Ala Thr Ala Ser Pro Ala Lys Trp Asp Thr Leu Arg Gly Leu Gly 
3395 3400 3405 

Leu Gly Asp Asp Arg lie Ala Ser Ser Arg Thr Leu Asp Phe Glu 
3410 3415 3420 

Glu Thr Phe Arg Thr Ala Thr Gly Gly Arg Gly Val Asp Val Val 
3425 3430 3435 

Leu Asp Ser Leu Ala Arg Glu Phe Val Asp Ala Ser Leu Arg Leu 
3440 3445 3450 

Leu Pro Arg Gly Gly Arg Phe Val Glu Met Gly Lys Thr Asp Val 
3455 3460 3465 

Arg Ser Pro Gin Asp Val Ala Asp Ala His Pro Gly Val Ser Tyr 
3470 3475 3480 

Gin Ala Phe Asp Leu Thr Glu Ala Gly Leu Asp Arg He Gin Glu 
3485 3490 3495 

Met Leu Thr Glu Leu Leu Thr Leu Phe Arg Ser Gly Ala Leu Arg 
3500 3505 3510 

Pro Val Pro Val Ser Ala Trp Asp Leu Arg Gin Ala Pro Glu Ala 
3515 3520 3525 

Phe Arg Tyr Leu Ser Gin Ala Arg His Val Gly Lys He Val Leu 
3530 3535 3540 

Thr Leu Pro Gly Glu Trp Asn Ser Gin Gly Thr Val Leu He Thr 
3545 3550 3555 

Gly Gly Thr Gly Thr Leu Gly Ala Val Val Ala Arg His Ala Val 
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3560 



3565 



3570 



Thr Thr Arg Gly Ala Arg Arg Leu Leu Leu Thr Ser Arg Arg Gly 
3575 3580 3585 

Glu Ala Ala Ala Gly Ala Ala Glu Leu Ala Ala Glu Leu Arg Glu 
3590 3595 3600 

Leu Gly Ala Glu Val Thr He Ala Ala Cys Asp Ala Ala Asp Arg 
3605 3610 3615 

Asp Ala Leu Ala Ala Leu He Glu Ser He Pro Ser Glu His Pro 
3620 3625 3630 

Leu Thr Ala Val He His Thr Ala Gly Val Leu Asp Asp Gly Val 
3635 3640 3645 

Val Asp Ser Leu Thr Pro Glu Arg Leu Ser Thr Val Leu Arg Pro 
3650 3655 3660 

Lys Val Asp Ala Ala Trp Asn Leu His Glu Leu Thr Arg His Leu 
3665 3670 3675 

Asp Leu Ala Asp Phe Val Leu Phe Ser Ser Ala Ala Gly Thr Phe 
3680 3685 3690 

Gly Gly Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn .Val Phe Leu 
3695 3700 3705 

Asp Ala Leu Ala Arg His Arg His Ala His Gly Leu Ala Ala Thr 
3710 3715 3720 

Ser Leu Ala Trp Gly Leu Trp Ala Glu Ala Ser Gly Met Thr Gly 



Glu Leu Asp Thr Ala Asp Lys Asp Arg Met Thr Arg Ser Gly Val 
3740 3745 3750 

Leu Gly Leu Ser Ser Glu Glu Gly Val Ala Leu Leu Asp Thr Ala 
3755 3760 3765 

Arg Leu Thr Gly Asp Ala Leu Leu Val Pro Met His Leu Asp Leu 
3770 3775 3780 

Ala Pro Leu Arg Arg Thr Asp Ala Ser Met Val Pro Ala Leu Leu 
3785 3790 3795 

Arg Gly Leu Val Arg Ala Pro Ala Arg Arg Ala Val Gly Ala Thr 
3800 3805 3810 

Ala Ala Gly Ala Gly Thr Pro Leu Val Glu Arg Leu Val Arg Leu 
3815 3820 3825 

Pro Glu Asn Glu Arg Asp Pro Leu Leu Leu Asp Leu Val Arg Gin 
3830 3835 3840 

Gin Val Ala Ala Val Leu Gly His Ala Thr Pro Asp Ala Val Glu 
3845 3850 3855 

Pro Thr Arg Ala Phe Lys Asp Leu Gly Phe Asp Ser Leu Thr Ala 
3860 3865 3870 

Val Glu Phe Arg Asn Arg Leu Gly Ala Thr Ala Gly He Arg Leu 



3725 



3730 



3735 
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Pro Ala Thr Leu Val Phe Asp Tyr Pro Thr Pro Thr Val Leu Ala 
3890 3895 3900 

Gly Tyr Leu Lys Asp Glu Leu Leu Gly Ser Glu Ala Ala Ala Ala 
3905 ~ 3910 3915 

Leu Pro Lys Leu Ala Ala Thr Ala Val Glu Gly Asp Asp Pro He 
3920 3925 3930 

Ala He Val Ala Met Ser Cys Arg Phe Pro Gly Asp Val Arg Thr • 
3935 3940 3945 

Pro Glu Asp Leu Trp Glu Leu Leu Ala Glu Gly Arg Asp Gly He 
3950 3955 3960 

Ser Asp Leu Pro Asp Asp Arg Gly Trp Asp Thr Glu Ala Leu Tyr 
3965 3970 3975 

Asp Pro Asp Pro Asp Ser Pro Gly Thr Ser Tyr Ala Arg Glu Gly 
3980 3985 3990 

Gly Phe Phe Tyr Asp Ala His His Phe Asp Pro Ala Phe Phe Gly 
3995 4000 4005 

He Asn Pro Arg Glu Ala Leu Ala Met Asp Pro Gin Gin Arg Leu 
4010 4015 4020 

Leu Leu Glu Thr Ser Trp Glu .Ala Phe Glu Arg Ala Gly He Asp 
4025 4030 4035 

Pro Thr Gly Leu Arg Gly Lys Gin Val Gly Val Phe Val Gly Gin 
4040 4045 4050 

Met His Asn Asp Tyr Val Ser Arg Leu Asn Thr Val Pro Glu Gly 
4055 4060 4065 

Val Glu Gly Tyr Leu Gly Thr Gly Gly Ser Ser Ser He Ala Ser 
4070 4075 4080 

Gly Arg Val Ser Tyr Thr Phe Asp Phe Glu Gly Pro Ala Val Thr 
.4085 4090 4095 

Val Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Leu Ala 
4100 4105 4110 

Ala Gin Ala Leu Arg Asn Gly Glu Cys Thr Leu Ala Leu Ala Gly 
4115 4120 4125 

.Gly Val Thr He He Thr Thr Pro Asp Val Phe Thr Glu Phe Ser 
4130 4135 4140 

Arg Gin Arg Gly Leu Ala Ser Asp Gly Arg Cys Lys Pro Phe Ala 
4145 4150 4155 

Glu Ala Ala Asp Gly Thr Ala Trp Gly Glu Gly Val Gly Met Leu 
4160 4165 4170 

Leu Val Glu Arg Leu Ser Asp Ala Arg Arg Asn Gly His Gin Val 
4175 4180 4185 

Leu Ala Val Val Arg Gly Thr Ala Val Asn Gin Asp Gly Ala Ser 
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Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val He 
4205 4210 4215 

Arg Gin Ala Leu Ala Asn Ala Gly Leu Thr Ala Ala Glu Val Asp 
. 4220 4225 4230 

Ala Val Glu Ala His Gly Thr Gly Thr Arg Leu Gly Asp Pro He 
4235 4240 4245 

Glu Ala Gin Ala Leu Leu Ala Thf Tyr Gly Gin Asp Arg Pro Glu 
4250 4255 4260 

Gly. Ser Pro Leu Trp Leu Gly Ser He Lys Ser Asn Phe Gly His 
4265 4270 4275 

Thr Gin Ala Ala Ala Gly Val Ala Gly He He Lys Met Val Gin 
4280 4285 4290 

Ala Met His His Gly Val Leu Pro Lys Thr Leu His Val Asp Ala 
4295 4300 4305 

Pro Ser Pro His Val Asp Trp Ser Ala Gly Ala Val Ser Leu Leu 
4310 4315 4320 

Thr Glu Gin Met Ala Trp Pro Glu Thr Gly Arg Pro Arg Arg Ala 
4325 4330 4335 

Gly Val Ser Ser Phe Gly Met Ser Gly Thr Asn Ala His Ala He 
4340 4345 4350 

He Glu Leu Ala Pro Asp Ala Ala Thr Pro Ser Ala Ala Arg Pro 
4355 4360 4365 

Glu Pro Ala Pro Ala Ala Leu Pro Trp Asn Leu Ser Ala Arg Thr 
4370 4375 4380 

Pro Asp Ala Leu Arg Ala Gin Gly Glu Arg Leu Leu Ser His Leu 
4385 4390 4395 

Glu Thr His Cys Glu Thr His Pro Glu Thr Val Leu Ala Asp He 
4400 4405 4410 

Gly His Ser Leu Thr Thr Gly Arg Ala Leu Phe Glu His Arg Ala 
4415 4420 4425 

Thr Val Val Ala Gly Asp Arg Asp Gly Phe Arg Ala Gly Leu Ala 
4430 4435 4440 

Ala Leu Ala Glu Gly Arg Thr Ala Ala Gly Leu He Gin Gly Ser 
4445 4450 4455 

Ser Ser Thr Gly Gly Arg Thr Ala Phe Leu Phe Thr Gly Gin Gly 
4460 4465 4470 

Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Ala Tyr Pro 
4475 4480 4485 

Val Phe Ala Arg Ala Leu Asp Glu Val Cys Ala Arg Leu Glu Leu 
4490 4495 4500 

Pro Leu Pro Leu Lys Asp Val Leu Phe Gly Thr Asp Thr Gly Leu 
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Leu Asn Glu Thr Ala Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu 
4520 4525 4530 

Val Ala Leu Phe Arg Leu Val Glu Ser Trp Gly Leu Lys Pro Asp 
4535 4540 4545 

Phe Leu Ala Gly His Ser He Gly Glu He Ala Ala Ala His Val 
4550 4555 4560 

Ala Gly Val Leu Ser Leu Glu Asp Ala Cys Ala Leu Val Ser Ala 
4565 4570 4575 

Arg Gly Arg Leu Met Gly Ala Leu Pro Gly Gly Gly Val Met He 
4580 4585 4590 

Ala Val Gin Ala Ser Glu Gly Glu Val Leu Pro Leu Leu Thr Asp 
4595 4600 4605 

Arg Val Ser He Ala Ala He Asn Gly Pro Gin Ser Val Val He 
4610 4615 4620 

Ala Gly Asp Glu Ala Asp Ala Val Ala He Val Glu Ser Phe Ser 
4625 4630 4635 

Asp Arg Lys Ser Lys Arg Leu Thr Val Ser His Ala Phe His Ser 
4640 4645 4650 

Pro His Met Asp Gly Met Leu Asp Asp Phe Arg Ala Val Ala Glu 
4655 4660 4665 

Gly Leu Ser Tyr Gly Ala Pro Arg He Pro Val Val Ser Asn Leu 
4670 4675 4680 

Thr 'Gly Ala Leu Val Ser Asp Glu Met Gly Ser Ala Asp Phe Trp 
4685 4690 4695 

Val Arg His Val Arg Glu Ala Val Arg Phe Leu Asp Gly He Arg 
4700 4705 4710 

Ala Leu Glu Ala Ala Gly Val Thr Thr Tyr He Glu Leu Gly Pro 
4715 4720 4725 

Asp Gly He Leu Ser Ala Met Ala Gin Glu Cys He Thr Gly Glu 
4730 4735 4740 

Gly Ala Ala Phe Ala Pro Val Leu Arg Ala Gly Arg Asp Glu Ala 
4745 4750 4755 

Glu Thr Val Leu Ser Ala Leu Ala Ala Ala His Val Arg Gly Val 
4760 4765 4770 

Pro Val Asp Trp Gin Ala Phe Tyr Ala Pro Ala Gly Ala Gin Arg 
4775 4780 4785 

Val Pro Leu Pro Thr Tyr Ala Phe Gin Arg Ser Val Tyr Trp Leu 
4790 4795 4800 

Asp Ala Gly Arg Ala Gin Gly Asp He Ala Ser Ala Gly Leu Gly 
4805 4810 4815 

Ala Thr Asp His Pro Leu Leu Ser Ala Ala Val Glu Leu Pro Asp 
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Ser Asp Gly Phe Leu Phe Thr Gly Arg Leu Ser Leu Ala Thr His 
4835 4840 4845 

Pro Trp Leu Ala Asp His Ala Val Leu Gly Ser Val Leu Leu Pro 
4850 4855 4860 

Gly Thr Ala Phe Val Glu Leu Ala Leu Arg Ala Gly Asp Gin Val 
4865 4870 4875 

Gly Cys Asp Leu lie Asp Glu Leu Thr Leu Glu Ala Pro Leu Val 
4880 4885 4890 

Leu Pro Pro His Gly Gly Val Gin Leu Arg Leu Ala Val Ala Ala 
4895 4900 4905 

Ala Asp Ala Thr Gly Arg Arg Thr Leu Ala Phe His Ser Arg Ser 
4910 4915 4920 

Glu Asp Ala Asp Ala Gly Thr Pro Trp Thr Arg His Ala Ser Gly 
4925 4930 4935 

Val Leu Ala Val Gly Ala Glu Arg Thr Pro Gin Ser Leu Thr Glu 
4940 4945 4950 

Trp Pro Pro Thr Gly Ala Glu Ser Val Pro Val Asp Gly Leu Tyr 
4955 4960 4965 

Glu Gly Leu Ala Glu Ser Gly Phe Gly Tyr Gly Pro Val Phe Gin 
4970 4975 4980 

Gly Leu Arg Ala Ala Trp Arg Arg Asp Gly Glu Tyr Tyr Ala Glu 
4985 4990 4995 

Val Ala Leu Pro Glu Gly Thr Glu Asp Glu Ala Gly Arg Phe Gly 
5000 5005 5010 

Leu His Pro Ala Leu Leu Asp Ala Ala Leu His Ala Leu Gly Leu 
5015 5020 5025 

Gly Ser Thr Asp Thr Glu Gly Gly Glu Gly Arg Leu Pro Phe Ser 
5030 5035 5040 

Trp Ser Gly Val His Leu His Ala Val Gly Ala Ser Ala Leu Arg 
5045 5050 5055 

. Val Arg Leu Thr Thr Ser Arg Ser Gly Glu Val Ala Leu Thr He 
5060 5065 5070 

Ala Asp Ala Ala Gly Glu Pro Val Ala Thr Val Ala Gly Leu Ala 
5075 5080 5085 

Leu Arg Ala Val Ser Arg Glu Gin Leu Ser Thr Ala Arg Asp Leu 
5090 5095 5100 

Thr Arg Asp Ala Leu Phe Arg Val Asp Trp Thr Ala Leu Pro Ala 
5105 5110 5115 

Gly Gly Ala Val Gly Ser Leu Asp Asp Trp Met Leu Leu Gly Ala 
5120 5125 5130 

Gly Ser Gin Val Tyr Ala Asp Leu Ala Gly Leu Gly Val Ala Val 
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Ala Glu Gly Gly Gly He Pro Ala Ala Leu Val Val Pro Val Ser 
5150 5155 5160 

Glu Pro Asp Ala Glu Ser Ala Ala Gly Gly Val Ala Gly Thr Val 
5165 5170 5175 

His Ala Ala Val Glu Arg Ala Leu Ser Leu Val Gin Glu Trp Leu 
5180 5185 5190 

Ser Asp Glu Arg Phe Ala Asp Ala Arg Leu Val Phe Leu Thr Arg 
5195 5200 5205 

Gly Ala Val Ala Ala Arg Ala Gly Asp Thr Val Pro Gly Leu Val 
5210 5215 5220 

Gin Ala Ala Val Trp Gly Leu Val Arg Ser Ala Gin Ser Glu Asn 
5225 5230 5235 

Pro Gly Arg Phe Ala Leu He Asp Val Asp Gly Asp Gly Asp Gly 
5240 5245 5250 

Asp Gly Glu Val Asp Gly Asp Val Leu Ser Ala Ala Leu Ala Thr 
5255 5260 5265 

Gly Glu Pro Glu Leu Ala Val Arg Glu Gly Ala Leu Leu Val Pro 
5270 5275 5280 

Arg Leu Ala Arg Ala Ala Val Val Glu Gly Ala Gly Arg Glu Leu 
5285 5290 5295 

Asp Val Asp Gly Thr Val Leu Val Thr Gly Ala Ser Gly Thr Leu 
5300 5305 5310 

Gly Gly Leu Phe Ala Arg His Leu Val Val Glu Arg Gly Val Arg 
5315 5320 5325 

Arg Leu Leu Leu Val Ser Arg Arg Gly Glu Ala Ala Glu Gly Ala 
5330 5335 5340 

Ala Glu Leu Gly Ala Glu Leu Thr Glu Leu Gly Ala Asp Val Arg 
5345 5350 5355 

Trp Ala Ala Cys Asp Val Ala Asp Arg Asp Ala Leu Glu Ala Val 
5360 5365 5370 

Leu Ala Gly He Pro Ala Glu Tyr Pro Leu Ser Gly Val Val His 
5375 5380 5385 

Thr Ala Gly Val Leu Asp Asp Gly Val Val Ser Ser Leu Thr Pro 
5390 5395 5400 

Glu Arg Leu Ser Ala Val Leu Arg Pro Lys Val Asp Ala Ala Trp 
5405 5410 5415 

Asn Leu His Glu Leu Thr Arg Gly Leu Asp Leu Ser Leu Phe Val 
5420 5425 5430 

Leu Phe Ser Ser Ala Ala Gly Val Phe Gly Gly Ala Gly Gin Ala 
5435 5440 5445 

Asn Tyr Ala Ala Ala Asn Val Phe Leu Asp Ala Leu Ala Gin His 
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Arg Arg Ala Gin Gly Leu Ala Ala Thr Ser Leu Ala Trp Gly Leu 
5465 5470 5475 

Trp Ala Gly Val Gly Gly Met Gly Gly Glu Leu Thr Glu Ser Asp 
5480 5485 5490 

Arg Glu Arg He Asn Arg Gly Gly He Thr Ala Leu Glu Pro Glu 
5495 5500 5505' 

Thr Gly Leu Ala Leu Phe Asp Ala Ala Gin Arg Thr Thr Asp Ala 
5510 5515 5520 

Leu Leu Val Pro Leu Pro Leu Asp Leu Ala Ala Leu Arg Val Gin 
5525 5530 5535 

Ala Gly Ser Gly Met Leu Pro Asp Leu Leu Arg Gly Leu Val Arg 
5540 5545 5550 

Val Pro Val Arg Arg Ala Ala Gly Gin Gly Ser Ala Ala Gly Gly 
5555 5560 5565 

Gly Ser Val Leu Arg Thr Arg Leu Ala Ala Met Pro Ala Asp Glu 
5570 5575 5580 

Arg Asp Ala Ala Leu Leu Asp Leu Val Arg Ala Glu Val Ala Ala 
5585 5590 5595 

Val Leu Gly His Ala Ser Thr Asp Glu Val Pro Ala Asp Arg Ala 
5600 5605 5610 

Phe Lys Glu Leu Gly Phe Asp Ser Leu Thr Ser Val Glu Leu Arg 
5615 5620 5625 

Asn Arg Leu Gly Ala Thr Thr Gly Glu Arg Leu Ser Ala Thr Leu 
5630 5635 5640 

Val Phe Asp Tyr Pro Thr Pro His Ala Leu Ala Glu Phe Leu Arg 
5645 5650 5655 

Thr Glu Val Leu Gly Leu Asp Glu Pro Thr Asp Thr Ala Thr Thr 
5660 5665 5670 

Ala Pro Thr His Leu Gly Thr Ser Leu Asp Asp Asp Pro He Ala 
5675 5680 5685 

He Val Gly Met Ser Cys Arg Tyr Pro Gly Gly Val Glu Thr Pro 
5690 5695 5700 

Glu Asp Leu Trp Arg Leu Val Val Gly Gly Gly Asp Ala He Ser 
5705 5710 5715 

Glu Phe Pro Gin Gly Arg Gly Trp Asp Leu Glu Ser Leu Tyr Asp 
5720 5725 5730 

Pro Asp Pro Asp Gly Lys Gly Thr Ser Tyr Thr Arg Ser Gly Gly 
5735 5740 5745 

Phe Leu His Asp Ala Gly Arg Phe Asp Pro Ala Phe Phe Gly He 
5750 5755 5760 

Ser Pro Arg Glu Ala Val Ala Met Asp Pro Gin Gin Arg Leu Leu 
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Leu Glu Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly He Asp Pro 
5780 5785 5790 

Ala Ser Met Arg Gly Ser Arg Thr Gly Val Phe Ala Gly He Met 
5795 5800 5805 

Tyr His Asp Tyr Ala Thr Arg He Thr Ser Val Pro Asp Gly Val 
5810 5815 5820 

Glu Gly Tyr Leu Gly Thr Gly Asn Ser Gly Ser He Ala Ser Gly 
5825 5830 5835 

Arg Val Ser Tyr Ala Phe Gly Leu Glu Gly Pro Ala Val Thr Val 
5840 5845 5850 

Asp Thr Ala Cys Ser Ser Ser Leu Val Ala Leu His Trp Ala He 
5855 5860 5865 

Gin Ala Leu' Arg Asn Gly Glu Cys Thr Met Ala Leu Ala Gly Gly 
5870 5875 5880 

Val Thr Val Met Ser Thr Pro Gly Thr Phe Thr Glu Phe Ser Arg 
5885 5890 ' 5895 

Gin Arg Gly Leu Ala Ala Asp Gly Arg He Lys Ser Phe Ala Ala 
5900 5905 5910 

Ala Ala Asp Gly Thr Ser Trp Ala Glu Gly Ala Gly Met Leu Leu 
5915 5920 5925 

Val Glu Arg Leu Ser Glu Ala Arg Ala Lys Gly His Pro Val Leu 
5930 5935 5940 

Ala He Val Arg Gly Ser Ala He Asn Gin Asp Gly Ala Ser Asn 
5945 5950 5955 

Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val He Arg 
5960 5965 5970 

Gin Ala Leu Ala Gly Ala Arg Leu Thr Ser Asp Gin He Asp Val 
5975 5980 5985 

Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro He Glu 
5990 5995 6000 

Ala Gin Ala Leu Leu Ala Thr Tyr Gly Arg Glu Arg Glu Ala Asp 
6005 6010 6015 

Gin Pro Leu Trp Leu Gly Ser He Lys Ser Asn Met Gly His Thr 
6020 6025 6030 

Gin Ala Ala Ala Gly Val Ala Gly He He Lys Met He Met Ala 
6035 6040 6045 

He Arg His Gly Val Leu Pro Lys Thr Leu His Val Asp Glu Pro 
6050 ' 6055 6060 

Thr Pro His Val Asp Trp Glu Ala Gly Ala Val Ser Leu Leu Thr 
6065 6070 6075 

Glu Ser Val Pro Trp Pro Glu Thr Gly Arg Pro Arg Arg Ala Gly 
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Val Ser Ser Phe Gly He Ser Gly Thr Asn Ala His Thr He He 
6095 6100 6105 

Glu Gin Ala Pro Glu Glu Phe Val Pro Val Arg Val Thr Glu Ser 
6H0 6115 6120 

Gin Thr Pro Gly Ala Gly Ser Arg Val Leu Pro Phe Val Leu Ser 
6125 6130 6135 

Ala Lys Ser Ala Gly Ala Leu Arg Gly Gin Ala Val Arg Leu Lys 
6140 6145 6150 

Ala His Val Glu Ala Ser Pro Glu Val Ser Gly Ala Gly Ala Val 
6155 6160 6165 

Asp Val Ala Tyr Ser Leu Ala Thr Arg Arg Ala Val Phe Asp His 
6170 6175 6180 

Arg Ala Val Val Val Ala Gly Asp Arg Glu Glu Leu Leu Arg Ser 
6185 6190 6195 

Leu Ala Ala Val Glu Ser Glu Gly Ala Ala Ala Gly Val Thr Arg 
6200 6205 6210 

Gly Ala Val Gly Gly Gly Lys Leu Ala Phe Leu Phe Thr Gly Gin 
6215 6220 6225 

Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Thr Tyr 
6230 6235 6240 

Pro Val Phe Ala Arg Ala Leu Asp Ala Ala Cys Ala Arg Leu Glu 
6245 6250 6255 

Leu Pro Leu Lys Asp Ala Leu Phe Gly Thr Asp Ala Gly Leu Leu 
6260 6265 6270 

Gly Glu Thr Ala Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu Val 
6275 6280 6285 

Ala Leu Phe Arg Leu Leu Glu Ser Trp Gly Val Arg Pro Asp Phe 
6290 6295 6300 

Leu Ala Gly His Ser He Gly Glu He Ala Ala Ala His Val Ala 
6305 6310 6315 

Gly Val Leu Ser Leu Asp Asp Ala Cys Ala Leu Val Glu Ala Arg 
6320 6325 6330 

Gly Arg Leu Met Gin Ala Leu Pro Thr Gly Gly Val Met He Ala 
6335 6340 . 6345 

Val Gin Ala Ser Glu Ala Glu Val Leu Pro Leu Leu Thr Asp Arg 
6350 6355 6360 

Val Ser He Ala Ala He Asn Gly Pro Gin Ser Val Val He Ala 
6365 6370 6375 

Gly Asp Glu Ala Asp Ala Val Ala He Val Glu Ser Phe Ser Gly 
6380 6385 6390 

Arg Lys Ser Lys Arg Leu Thr Val Ser His Ala Phe His Ser Pro 
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His Met Asp Gly Met Leu Ala Gly Phe Arg Lys Val Ala Glu Ser 
6410 6415 6420 

Leu Ser Tyr Glu Ala Pro Arg He Pro Val Val Ser Asn Leu Thr 
6425 6430 6435 

Gly Ala Leu Val Thr Asp Glu Met Gly Ser Ala Asp Phe Trp Val 
6440 6445 6450 

Arg His Val Arg Glu Ala Val Arg Phe Leu Asp Gly He Arg Thr 
6455 6460 6465 

Leu Glu Ala Ala Gly Val Ala Thr Tyr Val Glu Leu Gly Pro Asp 
6470 6475 6480 

Gly Val Leu Ser Ala Met Ala Gin Asp Cys Val Thr Gly Glu Gly 
6485 6490 6495 

Ala Ala Phe Ala Pro Ala Leu Arg Lys Gly Arg Pro Glu Thr Glu 
6500 6505 6510 

Thr He Thr Thr Ala Leu Ala Leu Ala His Ala His Gly Thr Ser 
6515 6520 6525 

Val Asp Trp Glu Thr Tyr Phe Ala Gly Thr Gly Ala Gin Gly Val 
6530 6535 6540 

Glu Leu Pro Thr Tyr Ala Phe Gin Arg Asp Trp Tyr Trp Leu Asn 
6545 6550 6555 

Ser Ala Val Val Gin Ala Gly Pro Gly Asp Ala Ser Gly Phe Gly 
6560 6565 6570 

Leu Gly Ala Thr Asp His Pro Leu Leu Asp Ala Thr He Glu Leu 
6575 6580 6585 

Pro Asp Ser Asp Gly Phe Leu Phe Thr Ser Arg Leu Ser Leu Asp 
6590 6595 6600 

Thr Gin Pro Trp Leu Ala Asp His Ala Val Leu Gly Ser Val Leu 
6605 6610 6615 

Leu Pro Gly Thr Ala Phe Val Glu He Ala Val Arg Ala Gly Asp 
6620 6625 6630 

Gin Val Gly Cys Asp Val Leu Glu Glu Leu Thr Leu Glu Ala Pro 
6635 6640 6645 

Leu Val Val Pro Glu Arg Gly Gly Val Gin Leu Arg Leu Thr Val 
6650 6655 6660 

Ala Ala Ala Asp Glu Ser Gly Arg Arg Gly Leu Ser Leu Tyr Ser 
6665 6670 6675 

Arg Asp Glu Asp Ala Pro Ala Asp Glu Pro Trp Thr Arg His Ala 
6680 6685 6690 

Ser Gly Val Leu Ala Thr Gly Ala Ala Ala Pro Asp Phe Asp Leu 
6695 6700 6705 

Ala Ala Trp Pro Pro Ala Gly Ala Glu Pro Val Asp He Asp Gly 
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Leu Tyr Glu Gly Leu Ala Ala Ala Gly Phe Asp Tyr Gly Pro Ala 

6725 6730 6735 

Phe Gin Gly Leu Arg Thr Ala Trp Leu His Gly Asp Ala Val Tyr 

6740 6745 6750 

Ala Glu Val Ser Leu Asp Glu Glu Ser Ala Glu Ser Ala Glu Trp 

6755 6760 6765 

Phe Gly Leu His Pro Ala Leu Leu Asp Ala Thr Leu His Ala Ala 

6770 6775 • 6780 

Gly Leu Gly Gly Leu Val Glu Ser Thr Gly Gin Gly Arg Leu Pro 

6785 6790 6795 

Phe Ala Trp Ser Asn Val Ser Leu His Ala Ala Gly Ala Ser Ala 

6800 6805 6810 

Val Arg Val Arg Leu Ala Pro Ala Gly Arg Asp Ala Val Ser Leu 

6815 6820 6825 

Gin Leu Ala Asp Ala Ala Gly Ala Pro Val Ala Ser Val Glu Ser 

6830 6835 6840 

Leu Val Leu Arg Ala Val Ser Pro Asp Gin He Gly Ala Ala Arg 

6845 6850 6855 

Gly Gly Arg His Glu Ser Leu Phe Glu He Asp Trp Ala Ala Leu 

6860 6865 6870 

Pro Leu Ala Pro Val Ser Ala Ala Glu Gin Arg Pro Trp Ala Leu 

6875 6880 6885 

Leu Ala Asp Asp Gly Ser Gly His Ala Gly Leu Glu Ala Val Gly 

6890 6895 6900 

Val Arg His Glu Ala His Thr Gly Leu Ala Ala Leu Ala Asp Thr 

6905 6910 6915 

Gly Arg Ala He Pro Glu Val Val Cys Val Pro Leu Ala Ala Ala 

6920 6925 6930 

Asn Ser Gin Asp Leu Ala Gly Ala Gly Ala Val His Ala Ala Val 

6935 6940 6945 

Glu Arg Ala Leu Gly Leu Val Gin Glu Trp Leu Ser Asp Glu Arg . 

6950 6955 6960 

Phe Ala Asp Ala Arg Leu Val Phe Leu Thr Arg Gly Ala Val Ser 

6965 6970 6975 

Ala Val Pro Gly Glu Asp Val Thr Asp Leu Val His Ala Pro Val 

6980 6985 6990 

Trp Gly Leu Val Arg Ser Ala Gin Ser Glu Asn Pro Gly Arg Phe 

6995 7000 7005 

Val Leu Ala Asp Thr Asp Gly Thr Asp Ala Ser Tyr Arg Ala Leu 

7010 7015 7020 

Thr Ala Ala Leu Ala Ser Gly Glu Pro Glu Phe Thr Val Arg Gly 



WO 2004/065401 



PCT/CA2004/000068 



Gly Ala Val Arg Val Pro Arg Leu Thr Arg Ser Thr Ala Val Ala 
7040 7045 7050 

Val Glu Ala Val Pro Glu Leu Gly Ser Asp Gly Thr Val Leu Val 
7055 7060 7065 

Thr Gly Ala Ser Gly Thr Leu Gly Gly Leu Phe Ala Arg His Leu 
7070 7075 7080 

Val Val Glu Arg Gly Val Arg Arg Leu Leu Leu Val Ser Arg Arg 
7085 7090 7095 

Gly Gly Ala Ala Glu Gly Ala Ala Glu Leu Gly Ala Glu Leu Thr 
7100 7105 7110 

Glu Leu Gly Ala Asp Val Arg Trp Ala Ala Cys Asp Val Ala Asp 
7115 7120 7125 

Arg Asp Ala Leu Glu Ser Val Leu Ala Gly He Pro Ala Glu Tyr 
7130 7135 7140 

Pro Leu Ser Gly Val Val His Thr Ala. Gly Val Leu Asp Asp Gly 
7145 7150 7155 

Val Val Ser Ser Leu Thr Pro Glu Arg Leu Ser Ala Val Leu Arg 
7160 7165 7170 

Pro Lys Val Asp Ala Ala Trp Asn Leu His Glu Leu Thr Arg Gly 
7175 7180 7185 

Leu Asp Leu Ser Phe Phe Leu Leu Phe Ser Ser Ala Ala Gly Val 
7190 7195 7200 

Phe Gly Gly Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn Val Phe 
7205 7210 7215 

Leu Asp Ala Leu Ala Gin His Arg Arg Ala Gin Gly Leu Ala Ala 
7220 7225 7230 

Thr Ser Leu Ala Trp Gly Leu Trp Ala. Glu Pro Gly Gly Met Ala 
7235 7240 7245 

Gly Ala Leu Asp Ala Asp Asp Val Ser Arg Leu Gly Arg Gly Gly 
7250 7255 7260 

Val Ser Gly Leu Ser Ala Gin Glu Gly Val Ala Leu Phe Asp Ala 
7265 7270 7275 

Ala Ser Ala Ser Glu Gin Ala Leu Phe Val Pro Val Lys Leu Asp 
7280 7285 7290 

Leu Ala Ala Leu Arg Ala Gin Ala Gly Ser Gly Met Leu Pro Pro 
7295 7300 7305 

Leu Leu Ser Gly Leu Val Arg Thr Pro Thr Arg Arg Ala Ala Gly 
7310 7315 . 7320 

Thr Gly Gly Thr Gly Asp Thr Gly Thr Asp Gly Gly Thr Ala Leu 
7325 7330 7335 

Arg Glu Arg Leu Ala Gly Leu Ala Pro Ala Ala Arg Asp Glu Ala 
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7340 7345 7350 

Leu Leu Glu Leu Val Cys Thr Tyr Val Ala Ala Val Leu Gly Phe 

7355 7360 7365 

Ala Gly Pro Glu Ala Val Asp Pro Ala Arg Ser Phe Ser Glu Val 

7370 7375 7380 

Gly Phe Asp Ser Leu Thr Ala Val Glu Leu Arg Asn Arg Leu Gly 

7385 7390 7395 

Ala Ala Thr Gly Val Arg Leu Pro Ala Thr Leu Val Phe Asp Tyr 

7400 7405 7410 

Pro Thr Pro Asp Ala Leu Val Glu Tyr Leu Arg Asp Glu Leu Trp 

7415 7420 7425 

Gin Asp Gly Ala Ala Ala Val Pro Pro Leu Leu Ala Glu Leu Asp 

7430 7435 7440 

Arg Leu Glu Lys Thr Leu Val Ala Ser Val Pro Asp Asp Asp Gly 

7445 7450 7455 

Arg Thr Arg lie Thr Glu Arg Leu Gin Ala Leu Leu Ala Ala Trp 

7460. ~ 7465 7470 

Ser Glu Ala Gly Glu Ser Thr Asp Thr Ala Asp Ala Asp Val Ala 

7475 7480 7485 

Glu Ala Leu Glu Thr Ala Thr Asp Asp Asp Leu Phe Asp Phe lie 

7490 7495 7500 

Gly Lys Glu Phe Gly lie Ser 
7505 7510 

<210> 36 
<211> 22533 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 36 



atgggtgagg 


ttccaatggc agatcaggac 


aagatcctcg 


gttacctgaa 


gcgggtgacg 


60 


gccgatctgc 


accagacgcg ccagcgcctt cgtgaggtcg 


aggcccagga 


gccggagccg 


120 


atcgcgatcg 


tcggcatgag ctgcaggttc 


cccggcggca 


tcgagtcgcc 


ggagggcctg 


180 


tgggacctgg 


tggccggtgg gcgggacgcg atcaccgatt 


tccccaccga 


ccgtggctgg 


240 


gacatcgagt 


cgctgtacga cgccgacccc 


gaccagcagg 


gcacctcgta 


cacccgtgag 


300 


ggcggattcc 


tcgacggcgt cgggaagttc 


gacgcgtcct 


tcttcgggat 


cagcccgcgc 


360 


gaaaccctcg 


gcatggaccc gcagcagcgc 


ctgctcctcg 


aaacgtcctg 


ggaagccttc 


420 


gaaagagccg 


gaatcgacgc ggctaccctg 


cgcggcagca 


aggccggtgt 


cttcataggc 


480 


accaacggcc 


aggactatcc ggagctgctg 


cgcgaagtcc 


ccaagggtgt 


cgagggatat 


540 


ctcctcaccg 


gaaacgcggc cagcgtcgtc 


tccggccgca 


tttcctacac 


cttcggcctc 


600 


gaaggcccgg 


ccgtcaccgt cgacaccgcc 


tgctcggcct 


cgctcgtcgc 


cctgcacctc 


660 
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gccgtccagg cgctgcgcaa cgacgagtgc tcgctggcgc tggcgggcgg tgtcaccgtg 720 
atgtcgagcc cgcgcgcgtt cgtacagttc agccgccagc gcgggctcgc gcccgacgga 780 
cgctgcaagc cgttcgccga cggggccgac ggcaccggct ggggcgaggg cgtcggcatg 840 
ctgctcgtcg agcggctctc cgacgcccgc aggaacggtc atcccgtcct cgccctcgtg 900 
cgcggctcgg cgatcaacca ggacggcgcg agcaacggcc tgaccgcgcc caacggcccg 960 

tcccagcagc gggtgatccg gcaggcgctc acgaacgccg ggctcacccc cgcgcaggtc 1020 

gacgtcgtcg aggcgcacgg caccggtacg accctcggcg acccgatcga ggcgcaggcc 1080 

ctgctcgcca cgtacggcca gaaccgcccc gaggggcgcc cgctgtggct gggttccgtc 1140 

aagtcgaaca tcgggcacac gcaggccgcc gccggfcgtcg cgggcatcat caagatggtc 1200 

ctcgccatgc agcacggcgt gctgcccgag tcgctccaca tcgaccagcc gtccggcaac 1260 

gtcgactggg ccgccggtga cgtcaagctg ctcaccgagg ccgtgccgtg gccgcagacc 1320 

ggccagccgc gccgcgccgg cgtctcctcc ttcggcgtca gcggcaccaa cgcgcacacc 1380 

gtcatcgagc aggccccgcc cgccgacgac gcgccggaga ccggcgcgga caccgcaccc 1440 

accgccgagg cgccggaggc ggcctccgcg gacgcttccg aggccgggac gccgaccggt 1500 

gccaccggcc cggtgccggt gctcgtctcg ggccagagcg acgccgcact gcgcgcccag 1560 

gccgagcgcc tcgccgccca cctgcgcgcc caccccggac tcggggccga caccggaacc 1620 

ctgaccgacc tcggtttctc gctcgccacc agccgctcct cgctcgaccg cagggccgtc 1680 

ctgttcggcg accgggacag cctgctcgcc gacctcagcg ccctcgccga gggcgagcag 1740 

cccgccggcc cggtcctcgg cgcggtgggc gagggcaaga ccgccttcct cttcaccggc 1800 

cagggcagcc agcgcctggg catgggacgc gagctgtacg ccacgcatcc cggcttcgcc 1860 

cgcgccctcg acgaggtccg cgcggaactg gaccagcacc tcgaacgccc cctgttcgac 1920 

gtcctgttcg ccgccgaagg cacccccgag gcggacctgc tcgacgagac cgcctacacc 1980 

cagagcgccc tgttcgccgt cgaggtcgcc ctgttccggc agctcgaaca gtggggcgtc 2040 

ggcgccgact tcctcatcgg ccactccatc ggcgaactcg ccgccgccca cgtctccggc 2100 

gtgttcaccc tcgccgacgc ggccaagctc gtcgccgccc gcggccgcct catgcaggcg 2160 

ctgcccgccg acggcgcgat gatcgccgtc gaggccaccg aggacgaggt cgcaccgctg 2220 

ctcaccggcc gggtgagcat cgccgccgtc aacggccccc gctccgtggt cgtctcgggc 2280 

gacgaggacg ccgccacggc gctcgccgag accctgcgcg cacggggccg caggacgaag 2340 

cggctcacgg tcagccacgc cttccactcg ccgctgatgg acggcatgct cgacgcgttc 2400 

cgtgaggtcg ccgagagcgt cgcctacgcg ccgcccgtca tcccgatcgt ctccaacctg 2460 

accggcgcct ccgtcaccgc ggaggagatc tgcgccgccg actactgggt gcgccacgtc 2520 

cgcgaggccg tccgcttcct cgacggagtc cgcaagctct ccgcgcaggg cgtcaccacc 2580 
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ttcgtcgagg tgggaccggg cggggtcctc accgccctgg cgcaggagtg cgtcaccggc 2640 

caggacgccg tcttcgtgcc cgtcctgcgc ggtgaccgcc ccgaggcggc cgccttcgcg 2700 

acggccgtcg cccaggccca tgtccacggt gtggccgtcg actggtccgc cgtcttcgcc 2760 

gggcgcggag ccacccgcat cgacctgccg acgtacgcct tccagcgcga gctgtactgg 2820 

cccgagcagc ccaccgcctg ggcgggcgac gtcaccgccg ccgggatcgg cgccgccgac 2880 

cacccgctgc tgggcgcggc catcgccctg gccgacggcg acgggcacct gttcaccggg 2940 

cggctctcgc tggccaccca cccctggctc gccgaccaca cggtgatgga caccgtgctg 3 000 

ctgcccggca ccgccttcgt cgaactcgcc ctccaggcgg gcgaccacac cggctgcgac 3060 

ctgctggacg aactcaccct ggaagcaccg ctggtgctgc ccccgcacgg cggggtgcag 3120 

atccagctcg ccgtgggcgc gcccgacgcc gagggccgcc gctcgctgac actgcactcc 3180 

cggcccgagg acgccgccga cgacacctgg ggagagggcg cctggacgcg ccacgccacc 3240 

ggcttcctcg ccaccgccgc ccagggcgcc cgcgagcccc tcgccgacct caccagctgg 33 00 

ccgccgaaga acgccacgaa ggtcgacgta gaaggcctgt acgcgtacct caccgagtcc 3360 

ggcttcgcct acggtccggt cttccagggc ctgaccggcg cctggcagcg cggcgacgag 3420 

gtcttcgccg aggtccgcct gccggagcag gcgcacgccg aggccgccct gttcggtctg 3480 

catcccgcgc tgctggacgc cgcgctgcac gccgtcggca tcggctccct cctggaggac 3540 

accgaacacg gcaggctgcc gttctcctgg agcggagtct ccctgcgggc ggtcggcgcc 3600 

cgtgccctgc gcgtccggct cgcccccgca ggcaacgaca ccgtgtcggt gaccctcgcc 3660 

gacgagaccg gagcgcccgt cgccgccgtc gacgcgctgc tgctgcggcc cgtctccccg 3720 

gaccaggtgc acgccgcccg caccgccttc cacgactcgc tgttccgcgt ggagtggacc 3780 

ggtacgcccc tcccggccgc caccaccgtc gccgcgggcc agtgggcgct gctgggdgag 3840 

ccccgtacgg agttcaccgc cgcgctgccc accgccgcca cccacgccga cctcgccgcc 3900 

ctcggcgcgg cgctggacgc gggcggcccg gtcccgcggg ccgtcatcgt cccgttctcc 3960 

gcgtccggcg ccccctcggc gactcccgtc gacgccgcgc tgcccaccgc cgtcgccgac 4020 

gccctgcacc gcaccctgga gctcgcccag gcgtggctcg ccgacgaccg gttcgccggc 4080 

tcccggctcg tgttcgtcac ccgcgacgcc gtcgccacca ccgccggatc cgatgtcgcc 4140 

gacctggccc acgccccgct gtggggtctg ctgcgctccg cgcagtccga gcaccccgac 4200 

cggttcgtcc tgctggacct ggacggacgc gaggactccc tgcgggccct gcccgccgcg 4260 

ctcgccacgg ccgagccgca gctcgccctg cgcgcgggca aggccctcgt gccccggctc 4320 

gcccgggtcg ccgccgcccc cggccaggag gcgcccgcgc tcgaccccga cggcaccgcc 4380 

ctggtcaccg gcgccaccgg caccctcggc ggcctggtcg cccgccacct cgtcgccgcg 4440 
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cacggcgtcc gccacctgct gctgaccagc cggcgcggcg aggccgccgc cggcgccgcc 4500 

gaactcgccg ccggactgcg ggaactgggc gccgaggtca ccatcgcggc ctgtgacgcc 4560 

gccgaccgcg acgcgctcgc cgcgctcatc gggtccgtac cggccgaaca cccgctcacc 4620 

gccgtcgtcc acaccgccgg agtcctcgac gacggcgtcc tcgaagcgct cacccccgag 4680 

cgcatcgacg ccgtcctgcc cgccaaggtc gacgcggccg tgcacctgca cgagctgacc 4740 

cgcgagctgg acctcgcggc cttcgtcctg ttctccgccg ccgccggcac cctcggcggc 4800 

cccggacagg ccaactacgc cgccgccaac accttcctcg acgcgctcgc ccaccggcgc 4860 

cgcgccgaag gactgcccgc caccgccctc gcctggggcc tgtgggccga acgcagcggc 4920 

atgaccggcg acctcgccga cgccgacctg gagcggatct cccgcgccgg agtcgccgcc 4980 

ctgtcgtccg ccgagggcct ggcgctgctg gacaccgccc gcgccgtggg cgaccccacc 5040 

gccgtcccca tgcacctcga cctggcgtcc ctgcgccacg ccgacgcgag catggtcccc 5100 

gcgctgctgc gcggcctggt ccgcgcgccc gcccgcaggt ccgtcgagtc cccgggcgcc 5160 

gccccggccg gcggcctcgc cgagcgcctg ctgcccctga ccgccgccga gcgcgaccgg 5220 

ctgctcctgg acaccgtccg ggtccaggtc gccgccgtcc tcggctaccc cggccccgag 5280 

gccgtcgacc cgggccgtgc cttcaaggaa ctcggcttcg actcgctgac cgccgtagag 5340 

ctgcgcaacc gcctcggctc cgccaccggc gtacggctgc ccgccaccct cgtcttcgac 5400 

taccccaccc cgaacgcgct ctccgcgttc ctgcggaccg aactcctcgg cgacgccgcg 5460 

gactcggccc cggtcgcggc cgtcaccgcc cgtgacgacg agcccatcgc catcgtcggc 5520 

atgagctgcc gctaccccgg cggggtcacc acccccgagg agctgtggca gctcgtcgcc 5580 

ggctccgtcg acgcgatctc gcccttcccc acggaccgcg gctggaacct cgacgcgctg 5640 

tacgacgccg accccggccg ggccgggacc tcgtacaccc gggagggcgg cttcctgcac 5700 

gacgccgccg acttcgaccc ggacgtcttc ggcatcaacc cgcgcgaagc cctcgccatg 5760 

gacccgcacc agcggctcct cctggagacg tcctgggagg cgttcgagca ggccgggatc 5820 

gccccctcgt ccatgcgcgg cagccgcacc ggcgtgttcg ccggcgtcat gtaccacgac 5880 

tacctgaccc ggctcccggc cgtgcccgag ggcctggagg gctacctcgg caccggcacc 5940 

gcgggcagcg tcgcctccgg ccgcatctcg tacaccttcg gcctcgaagg ccccgccgtc 6000 

accgtcgaca cggcctgctc ctcctcgctg gtcgccctgc acctcgcggc ccaggccctg 6060 

cgcaacggcg aatgcgacat ggccctcgcg ggcggtgtca ccgtcatgtc caccccggac 6120 

accttcatcg acttcagccg ccagcgcggc ctctccggca acggccgctg caagtccttc 6180 

tccgccgacg ccgacggaac cggctgggcc gagggcgcgg gcatgatcct cgtcgagcgg 6240 

ctctccgacg cccgccgcaa cggccaccag gtcctggcgg tcgtccgcgg caccgccgtc 6300 

aaccaggacg gcgccagcaa cggcctgacc gccccgaacg gcccctccca gcagcgcgtc 6360 
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atccgccagg ccctcgccaa cgcgggcctg accaccgccg aggtcgacgt cgtcgaggcg 6420 
cacggcaccg gcaccaccct cggcgacccc atcgaggcgc aggccctcct cgccacctac 6480 
ggccaggacc gcccggccgg gcagccgctg cggctcggct ccatcaagtc caacatcggc 6540 
cacacccagg ccgcggcggg cgcggcgggc atcatcaaga tgatcctcgc catgcgccac 6600 
ggcgtcatgc cgccgtcgct gcacatcggc gagccgtccc cgcacatcga ctggaccgcg 6660 
ggcgcggtct cgctgctcac cgaggccgcc gagtggcccg acgcgggccg cccccgccgc 6720 
gcgggcatct cctccttcgg cgtcagcggc accaacgccc acgtcatcat cgagcagccg 6780 
cccgtcgagg aacccgccac cgcgaccgag accggctccg gcaccggcct gcccgccggc 6840 
acgcccctgc cgttcgccct ctccggccgg acccccgccg cgctgcgcgc ccaggccgcc 6900 
cggctgatcg gccacctcgc gccgcggccc gaggccgccc ccgccgatgt ggcgctctcg 6960 
ctggccacca cccgtaccgc cctggaccgc agggccgccg tcatcgcgca cgaccgcacc 7020 
gagctcctcg ccgggctcac cgccctggcc gagggccacg acagcgcccg gctggtccag 7080 
cacaccgccg ccgacggccg caccgcgatc ctgttcaccg gacagggcag ccagcgcccc 7140 
ggcatgggac gcgagctgta cgagacgtac cccgccttcg ccgaggcgct ggacgcggtc 7200 

tgcgccgagc tggacccgca cctcgaacag cccctcaagg aggtcctgtt caccgccgac 7260 

ggcgacctgc tgaaccggac cggccgcacc cagcccgccc tgttcgcgct ggagaccgcc 7320 

ctgtaccggc tcgtcgaatc gtggggcgtg cgccccgact tcgtcgccgg gcactccatc 7380 

ggcgagatca ccgccgcgca cgtcgcgggc gtcctctccc tgcccgacgc ggccaccctg 7440 

gtcgccgccc gcggccgcct catgcaggaa ctgcccgagg gcggcgcgat gatcgcgctc 7500 

accgccaccg aggacgaggt cctgccgctg ctggccggcc acgaggaccg catcggcatc 7560 

gccgccgtca actcagcctc ctccgtggtc atttccggcg aggagggcct cgcgctggag 7620 

atcgccgccg agttcgagcg gcgcggtcgg cgcaccaagc ggctcaccgt cagccacgcc 7680 

ttccactcgc cgctgatgga cggcatgctc gacgccttcc gcgaggtcgc cgagtccctg 7740 

acctaccggg cgcccgccat cccggtcgtc acgctcctca cgggaacggt cgccggggac 7800 

gaactgcgca ccgccgagca ctgggtctcc cacgtccgcg aggcggtccg cttcctcgac 7860 

ggcatccgca ccctggacgc cgagcacgtc accacctacc tcgaactcgg cccgcagggc 7920 

gtgctgtccg gcctcggccg cgactgcctc accgaccccg ccgacccggc cgacaccgcc 7980 

gtcttcgtac cggcgctgcg ccgcgaccgc ggcgaggccg aagccctgac cgccgcgatc 8040 

gccgcggccc acacccgcgg tgtgccgctc gactggtccg cgtacttcgc gggcaccggc 8100 

gcccgccgcg tcgaactgcc cacctacgcc ttccagcgcg agcggttctg gctcgaagcc 8160 

ccggccggct acatcggcga cgtcgaatcg gcgggcatgg gcgcggccca ccacccgctg 8220 
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ctcggcgccg ccgtcgccct cgccgacggc gaaggattcc tgttcaccgg ccggctctcg 8280 
ctc'gacaccc acccctggct cgccgaccac gccgtcatgg gcaacgtcct gctgccgggc 8340 
accgccttcg tcgaactcgc catccgcgcg ggcgaccagg ccggctgcga cctcctcgaa 8400 
gaactcaccc tcgaagcacc gctgatcctc gccccgcagg ccgcggcacg cctccagatc 8460 
gtggtcggag cccccgacgg gtccggccgc cgcaccctgg acgtgtactc cagcgacccg 8520 
gacgcccccg ccgacgagcc gtggacccgc cacgccggcg gcatcctcgc caccggggca 8580 
caggcacccg ccttcgacct gaccgcgtgg cccccgccgg gcgccgaagc cgtcggcgtc 8640 
gacggcctct acgaacacct cggccggggc ggcttcgcct acggtcccgt cttccagggg 8700. 
ctgcgcgccg cctggctcct cggcgacgac gtgtacgccg aggtcgccct gcccgacgac 8760 
cggcaggccg aggccgcccg gttcggcctg cacccggcgc tcctcgacgc ggccctgcac 8820 
gccaccttcg tccagccgtc ccccgacggg gaccagcagg gccggctgcc gttctcctgg 8880 
cgcgatgtgt ccctgcacgc cgtcggtgcg tccgcgctgc gcgtccgcct cacccccgac 8940 
ggccgggaca ccctctccct ccagctcgct gacaccaccg gcgctcccgt cgccgccgtc 9000 

ggccacctga cgctgcggcc cgtctccgcc gaccagctcg gcagcgcacg ctccgcacac 9060 

cacgagtccc tgttccggat cgactgggcc accgtgccgc tgccgtccga cgcccccgcc 9120 

gccacggacg agtgggccgt catagccgcg gacggaggca cggacggcgg tacggacgga 9180 

ggcacggacg gcggcatccc cgccgccctc cccgggcgcg tgcacaccgg cctggacgcc 9240 

ctcggcgcgg cagtcgacgc gggcgccccg gtgcccgccc acgtcctggt gcaccacacc 9300 

cccgcggcca ccaccgccga cgccgtccac gcggccaccc acgaggcgct ccgcctcgtc 9360 

cgggcctggc tcgccgacga ccggttcgcc gcgtcccgcc tggtcttcgt cacccgcggc 9420 

gcgatcgcca cgcagagcga ctgggacctc accgacctga cccacgcccc cgtgtgggga 9480 

ctggtgcgca ccgcccagtc cgagaacccc gaccggttcg tcctcgccga cctcgacgcc 9540 

gacccggcct cgacggacgc cctcgccgca gccctcgcca ccggcgagcc gcagctcgcg 9600 

gtccgccgtg gcaccgtcca cgccccccgc ctcgcccgcg tccccgccgc caccccgctg 9660 

accccgcccc cgggcgagtc cgcctggcgc atggacatcg aggacaaggg aacgctcgac 9720 

cacctcaccc tcgtccccag cccggagtcc gccgcgcccc tggagcccgg ccaggtccgc 9780 

gtcgccgtcc gcgccgcggg cctcaacttc cgcgatgtgc tcaacgccct cggcatgtac 9840 

cccggcgacc cgggcctcat gggcagcgaa ggcgccggca tcgtcgtgga gacgggcccc 9900 

ggtgtcaccg gcctcgcacc cggcgaccgc gtcatgggca tgctgcccgg ctcgttcggc 9960 

ccgctcgcgg tcgtcgaccg ccgcatgatc gcccccatgc ccgagggctg gaccttcgcc 10020 

gaggccgcgt ccgtacccat cgtcttcatg" acggcgtact acgccctcca cgacctcgcc 10080 

ggactgcagg gcggcgagtc cctcctcgtg cacgccgccg ccggtggcgt cggcatggcc 10140 
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gccgtccagc tcgcccgcca ctggggcgcc gacgtctacg cgacggccag ccccgccaag 10200 
tgggacaccc tgcgcggact cggcctcggc gacgaccgga tcgcctcgtc ccgcaccctc 10260 
gacttcgagg agaccttccg cacggccacc gggggacgcg gcgtcgacgt cgtactcgac 10320 
tcgctggccc gggagttcgt cgacgcctcc ctgcggctcc tgccgcgcgg cggacgcttc 10380 
gtcgaaatgg gcaagaccga cgtccgctcc ccgcaggacg tcgccgacgc ccacccgggc 10440 
gtcagctacc aggcgttcga cctgaccgag gccggcctcg accgcatcca ggagatgctc 10500 
accgagctgc tcaccctctt ccgctccggc gccctgcgcc ccgtaccggt ctccgcatgg 10560 
gacctgcggc aggcccccga ggcgttccgc tacctcagcc aggcacgcca cgtcggcaag 10620 
atcgtgctca ccctgccggg cgagtggaac tcgcagggca ccgtcctcat caccggcggc 10680 
accggcaccc tcggcgcggt ggtcgcccgg cacgccgtca ccacccgcgg cgcccgccgc 10740 
ctgctgctca ccagtcggcg cggcgaggcc gccgccggcg ccgccgaact cgccgccgaa 10800 
ctgcgggaac tgggcgccga ggtcacgatc gcggcctgcg acgccgccga ccgcgacgcg 10860 
ctcgccgcgc tcatcgaatc cataccgtca gagcacccgc tgacggccgt catccacacc 10920 
gccggagtcc tcgacgacgg cgtcgtcgac tcgctgaccc ccgagcgcct gtccacggtc 10980 
ctgcgcccga aggtggacgc cgcctggaac ctgcacgagc tgacccgtca cctcgacctg 11040 
gccgacttcg tcctgttctc ctccgccgcc ggcaccttcg gcggcgccgg acaggccaac 11100 
tacgcggccg cgaacgtctt cctggacgcc ctcgcccgcc accggcacgc ccacggcctc 11160 
gccgccacct ccctggcctg gggcctgtgg gccgaggcca gcggcatgac cggcgaactc 11220 
gacaccgccg acaaggaccg gatgacgcgc tccggcgtcc tcggcctctc ctccgaagag 11280 
ggcgtggcgc tgctcgacac cgcacggctc accggcgacg ccctcctcgt ccccatgcac 11340 
ctcgacctgg cgccgctgcg ccggaccgac gccagcatgg tccccgccct gctgcgcggc 11400 
ctggtccgcg cccccgcccg cagggccgtc ggagccaccg ccgccggcgc cggaaccccg 11460 
ctggtggagc ggctcgtacg gctccccgag aacgagcgcg acccgctcct gctcgacctc 11520 
gtacgccagc aggtggccgc cgtactcggc cacgccaccc ccgacgccgt cgaacccacc 11580 
cgcgcgttca aggacctcgg cttcgactcg ctgaccgccg tggagttccg caaccggctc 11640 
ggcgcgaccg ccggcatccg gctgcccgcc acgctcgtct tcgactaccc cacccccacg 11700 
gtcctggccg gctacctcaa ggacgaactc ctcggctccg aggccgcggc cgccctcccg 11760 
aagctcgccg ccaccgccgt cgagggcgac gaccccatcg ccatcgtcgc catgagctgc 11820 
cgcttccccg gtgacgtccg cactcccgag gacctgtggg agctgctcgc cgagggccgc 11880 
gacggcatct ccgacctccc ggacgaccgc ggctgggaca ccgaggcgct gtacgacccc 11940 
gaccccgaca gccccggcac ctcctatgcc agggagggcg gattcttcta cgacgcccac 12000 
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cacttcgacc cggcgttctt cgggatcaac ccgcgcgagg ccctcgccat ggacccgcag 12060 
cagcgcctgc tgctggagac gtcctgggag gcgttcgagc gggccgggat cgacccgacg 12120 
ggcctgcgcg gcaagcaggt cggcgtcttc gtcggccaga tgcacaacga ctacgtgtcc 12180 
cggctgaaca ccgtccccga aggcgtcgag ggctacctcg gcaccggcgg ctccagcagc 12240 
atcgcctccg gccgcgtctc ctacaccttc gacttcgaag gccccgccgt caccgtcgac 12300 
acggcctgct cctcgtcgct ggtcgccctg cacctcgcgg cccaggccct gcgcaacggc 12360 
gagtgcacgc tggccctcgc gggcggcgtc accatcatca ccacccccga cgtcttcacc 12420 
gagttcagcc gccagcgcgg cctcgccagc gacggccgct gcaagccgtt cgccgaggcc 12480 
gccgacggca cggcgtgggg agagggcgtc ggcatgctgc tcgtcgagcg gctctcggac 12540 

gcccgccgca acggccacca ggtcctggcg gtcgtccgcg gcaccgccgt caaccaggac 12600 

ggcgccagca acggcctgac cgccccgaac ggcccttccc agcagcgcgt catccgccag 12660 

gccctcgcca acgcgggcct gaccgccgcc gaggtggacg cggtcgaggc acacggcacg 12720 

ggcacccggc tcggcgaccc gatcgaggcg caggcgctgc tcgcgaccta cggtcaggac 12780 

cgccccgagg gcagccccct gtggctgggc tccatcaagt ccaacttcgg tcacacgcag 12840 

gccgccgccg gtgtcgccgg gatcatcaag atggtccagg cgatgcacca cggggtgctg 12900 

ccgaagaccc tgcacgtcga cgcgccgtcc ccgcacgtgg actggtcggc gggcgcggtc 12960 

tcgctcctca ccgagcagat ggcctggccc gaaaccggcc gcccgcgccg cgcgggtgtg 13 020 

tcgtcgttcg gcatgagcgg tacgaacgcc cacgccatca tcgaactcgc cccggacgcc 13080 

gccaccccga gtgccgcccg gccggagccg gccccggccg ccctcccgtg gaacctctcg 13140 

gcccgcaccc cggacgccct gcgcgcccag ggcgagcggc tgctgtccca cctggagacc 13200 

cactgtgaga cccacccgga gacggtgctc gccgacatcg gccactcgct gacgaccggc 13260 

cgtgccctct tcgagcaccg cgcgacggtg gtggcgggcg accgcgacgg cttccgcgcc 13320 

ggactggccg cactcgccga aggccggacg gcggcgggcc tgatccaggg ctcgtcctcg 13380 

accggcggtc gcacggcgtt cctgttcacg gggcagggga gccagcggct ggggatgggg 13440 

cgcgagctgt acgaggcgta tcccgttttc gcgcgggctc tggacgaggt gtgtgcccgt 13500 

ctggaactgc ctctgcctct gaaggatgtg ctgttcggta ctgacacggg tctgctgaac 13560 

gagaccgcgt acacccagcc ggcgctgttc gccgtcgagg tggcgctgtt ccggctggtg 13620 

gagagctggg gcctgaagcc ggacttcctg gcgggtcatt cgattggtga gatcgctgct 13680 

gcgcatgtgg cgggggtgct ctcgctggag gatgcctgtg ctctggtgtc ggctcgcggg 13740 

cggttgatgg gtgcgctgcc tggtggtggc gtgatgatcg cggtgcaggc gtcggagggc 13800 

gaggtcctgc cgctgctgac cgaccgggtg agtatcgccg cgatcaacgg tccgcagtcg 13860 

gtcgtgatcg cgggtgacga ggccgacgcg gtcgcgatcg tggagtcctt ctcggaccgc 13920 
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aagtccaagc ggctcacggt gagccacgcg ttccactcgc cgcacatgga cggcatgttg 13980 

gacgacttcc gggccgtggc ggaaggcctg tcctacgggg ccccgcgcat cccggtcgtt 14040 

tcgaacctca ccggggccct ggtctcggat gagatgggtt cggcggactt ctgggtccgg 14100 

cacgtccgtg aggccgttcg cttcctggat ggcatccgcg ccctggaggc cgcgggcgtc 14160 

acgacataca tcgagctggg ccccgacggc atcctgtcgg cgatggccca ggagtgcatc 14220 

accggcgagg gtgcggcctt cgcgcccgtc ctgcgggcgg gacgcgacga ggccgagacg 14280 

gtgctctccg cgctcgcggc ggctcacgtc cgcggcgttc ccgtcgactg gcaggccttc 14340 

tacgccccgg ccggagcaca gcgcgtgccc ctgccgacgt acgccttcca gcgctccgtc 14400 

tactggctgg acgcgggccg ggcacagggt gacatcgcct ccgctggact cggcgcgacg 14460 

gaccatccgc tgctcagcgc cgcggtcgaa ctgcccgact cggacggttt cctcttcacc 14520 

ggccgcctgt cgctggccac ccacccgtgg ctcgccgacc acgcggtcct gggctccgta 14580 

ctccttccgg gtacggcttt cgtcgaactc gcgctgcggg ccggtgacca ggtcggctgc 14640 

gacctgatcg acgaactcac tctcgaagca ccgctggtgc tgcccccgca cggaggcgtc 14700 

cagctgcggc tcgccgtcgc ggccgccgac gcgacgggtc ggcgcaccct ggcgttccac 14760 

tcccggagcg aggacgcgga cgccgggacg ccgtggaccc gtcacgcctc cggtgtactc 14820 

gcggtcgggg ccgagcggac tccgcagagc ctcaccgagt ggccgccgac cggggccgaa 14880 

tccgtaccgg tggacgggct gtacgagggc ctggccgaat ccggcttcgg atacggtccg 14940 

gtcttccagg gcctgcgtgc cgcctggcgg cgcgacggcg agtactacgc cgaggtcgcc 15000 

ctgcccgagg gcacggagga cgaggccgga cgcttcggcc tccacccggc cctgctcgac 15060 

gcggcgctgc acgcgctggg tctgggcagc acggacaccg aaggcggcga aggacggctg 15120 

ccgttctcct ggtccggtgt gcacctgcac gccgtcggtg cctccgcgct gcgcgtacgt 15180 

ctcaccacgt cccgaagcgg tgaggtggcg ctgaccatcg ccgacgcggc cggagagccg 15240 

gtcgcgaccg tggccggcct cgcgctgcgg gccgtgagcc gcgagcagct gagcacggca 153 00 

cgggacctca cgcgtgacgc gctgttccgg gtggactgga ctgcgttgcc tgcgggcggt 15360 

gccgtggggt cgctggacga ctggatgttg ttgggtgcgg gttcgcaggt gtatgcggat 15420 

ctggcggggc tgggtgtggc tgttgcggag ggtggtggga ttccggcggc gttggtggtg 15480 

ccggtttcgg agcctgatgc ggagtctgct gcgggtggtg tggcgggtac ggtgcacgcg 15540 

gctgttgagc gtgcgctgtc tctggtgcag gagtggttgt cggacgagcg gttcgcggat 15600 

gcgcgtctgg tgttcctgac gcggggtgcg gtggctgcgc gggccgggga cacggttccg 15660 

gggctggtgc aggccgctgt gtggggtctg gtgcgctcgg cgcagtcgga gaatccgggt 15720 

cgtttcgctc tgatcgatgt cgacggcgac ggcgacggtg acggtgaagt ggacggggac 15780 
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gtgctgtcgg ccgcgctcgc caccggtgag cctgagctgg cggtccgtga aggggctttg 15840 

ctcgtgccgc gccttgcccg cgccgctgtc gttgagggtg ccggtcgtga actggatgtc 15900 

gacggcaccg tgttggtcac gggtgcgagc ggcaccctgg gtggcttgtt cgcccgtcat 15960 

ctggtggttg agcgtggtgt gcggcggctg ctgttggtca gtcgtcgtgg cgaggctgcg 16020 

gaaggtgctg ctgaactggg cgccgaactc acggagctgg gtgctgatgt gcggtgggcg 16080 

gcgtgtgatg tggccgaccg cgatgcgctt gaggctgtcc tggccgggat tcctgctgag 16140 

tatccgttgt cgggtgtggt gcatacggct ggtgtgctgg acgacggtgt ggtgtcgtcc 16200 

ctgaccccgg agcgcctctc ggcggtgctg cgtccgaagg tggatgcggc atggaatctg 16260 

catgagctga cccgcggttt ggatctgtcg ctgttcgtgt tgttctcttc ggctgccgga 16320 

gtgttcggcg gtgcgggtca ggcgaactat gcggcggcga atgtgttcct ggacgctctg 16380 

gcccagcacc gcagggccca gggcctggcc gcgacctccc ttgcctgggg tctgtgggcc 16440 

ggtgtgggcg gcatgggcgg tgagctgacg gaatccgacc gcgagcgcat caaccgcggc 16500 

ggcatcaccg ctcttgagcc cgagaccggt ctcgccctct tcgacgcggc acagcgcacc 16560 

accgacgcac tgctcgtccc cctcccgctc gacctggccg ccctgcgcgt ccaggccggc 16620 

agcggaatgc ttccggacct gctgcgcggc ctggtccgcg taccggtgcg ccgggcggcg 16680 

gggcagggaa gcgcggccgg gggcgggtcg gtactccgta cccgactggc tgcgatgccc 16740 

gccgatgagc gggacgcggc cctgctggac ctggtccggg ccgaggtggc ggccgtactc 16800 

ggccacgcgt cgaccgacga ggtaccggcc gaccgggcgt tcaaggagct cggcttcgac 16860 

tcgctgacct cggtcgagct gcgcaaccgc ctcggcgcca ccacgggtga acggctctcc 16920 

gccaccctcg tcttcgacta cccgaccccg cacgcgctcg ccgagttcct gcgcaccgag 16980 

gtgctgggcc tggacgagcc gacggatacg gccacgaccg cccccacgca cctcgggaca 17040 

tcgctcgacg acgacccgat cgcgatcgtc ggcatgagct gccggtaccc cggcggggtc 17100 

gagacccccg aggacctctg gcgcctggtg gtgggtggcg gcgacgccat ctcggagttc 17160 

ccgcagggac gcggctggga ccttgagtcg ctctacgacc cggacccgga cggcaagggc 17220 

accagctaca cccggtcggg tggcttcctg cacgacgcgg gccggttcga cccggcgttc 17280 

ttcgggatct cgccgcgcga ggccgtggcg atggacccgc agcagcggct gctcctcgaa 17340 

acctcgtggg aggcgttcga gcgggccggg atcgacccgg cctcgatgcg cggcagccgg 17400 

accggtgtct tcgcgggcat catgtaccac gactacgcga cccggatcac ctccgttccg 17460 

gacggggtcg agggctacct cggcaccgga aactccggca gcatcgcctc cggccgcgtc 17520 

tcgtacgcct tcggcctgga gggcccggcg gtcaccgtcg acacggcctg ctcgtcctcg 17580 

ctcgtcgccc tgcactgggc gatccaggcg ctgcgcaacg gcgagtgcac gatggcgctg 17640 

gccggcggtg tcaccgtcat gtcgacgccg ggcaccttca ccgagttcag ccgccagcgc 17700 
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ggcctggccg ccgacggccg catcaagtcc ttcgcggccg cggccgacgg caccagctgg 17760 

gccgaaggcg cgggcatgct gctcgtagag cggctgtcgg aggcgcgggc caagggccac 17820 

ccggtcctgg cgatcgtgcg gggctcggcg atcaaccagg acggtgcgag caacggcctg 17880 

accgctccga acggtccctc gcagcagcgg gtgatccgcc aggccctcgc gggggcccgg 17940 

ctgaccagtg accagatcga cgtggtggag gcgcacggca cgggcaccac cctcggcgac 18000 

ccgatcgagg cgcaggcgct cctggccacg tacggccgcg agcgcgaggc ggaccagccg 18060 

ctgtggctgg gctcgatcaa gtccaacatg ggtcacacgc aggcggccgc cggtgtcgcg 18120 

ggcatcatca agatgatcat ggccatccgg cacggtgtgc tgccgaagac cctgcacgtc 18180 

gacgagccga ctccgcatgt ggactgggag gccggtgcgg tctcgctcct caccgagtcc 18240 

gtcccgtggc cggagacggg ccgtccgcgc cgcgccggtg tgtcgtcgtt cggtatcagc 18300 

ggcaccaacg cgcacacgat catcgagcag gcgccggagg agttcgtccc ggtccgtgtg 183 60 

accgagtcgc agacgccggg cgcgggttcg cgagtgctgc cgttcgtgtt gtccgcgaag 18420 

tcggcggggg cgttgcgtgg tcaggcggtg cgtctgaagg cgcatgtgga ggcttcgccg 18480 

gaggtgtctg gagccggggc cgttgatgtg gcgtattcgc tggcgacgcg gcgtgcggtc 18540 

ttcgaccacc gtgcggtggt ggtggccggt gaccgcgagg agttgctgcg ttctctggct 18600 

gctgtggagt cggagggcgc ggcggctggt gtgacccgtg gggccgtggg tggcggaaag 18660 

cttgccttcc tgttcacggg ccaggggagc cagcggctcg ggatgggccg tgagctgtac 18720 

gagacgtatc ccgtcttcgc gcgggctctg gacgcggcgt gtgctcgtct tgaactgccg 18780 

ctgaaggatg cgctgttcgg caccgatgcg ggtctgctgg gcgagacggc gtacacccag 18840 

ccggctctct tcgcggtcga ggtggcgttg ttccgactgc tggagagctg gggtgtgagg 18900 

ccggacttcc tggcgggtca ttcgatcggt gagatcgcgg ccgcccatgt ggccggggtg 18960 

ctctccctcg atgacgcctg cgcactggtc gaggcgcgtg gtcgtctgat gcaggcgctg 19020 

ccgaccggtg gcgtgatgat cgccgtccag gcgtctgagg ctgaagtcct gccgctgctg 19080 

accgaccgcg tgagtatcgc cgcgatcaac ggtccgcagt cggtcgtgat cgcgggtgac 19140 

gaggccgacg cggtggcgat cgtggagtcc ttctcgggcc gcaagtccaa gcggctcacg 19200 

gtcagtcacg cgttccactc gccgcacatg gacggcatgc tggctggctt ccgcaaggtg 19260 

gcggagagcc tgtcgtacga ggctccgcgc atcccggtcg tctcgaacct caccggggcc 19320 

ctggtcaccg acgagatggg ttcggccgac ttctgggtgc ggcacgtccg cgaggccgtc 19380 

cgcttcctgg acggtatccg caccctggaa gccgcaggcg tcgcgacgta cgtcgaactc 19440 

ggccccgatg gcgtcctgtc ggcgatggcc caggactgcg tcaccggcga gggtgcggcc 19500 

ttcgcgcccg ccctccgcaa gggccgcccc gagaccgaga cgatcaccac ggccctcgcc 19560 



WO 2004/065401 PCT/CA2004/000068 

cttgcccacg cccacggcac gtccgtcgac tgggagacgt acttcgccgg gaccggcgcc 19620 
cagggcgtcg agctgccgac ctacgccttc cagcgtgact ggtactggct gaactcggcc 19680 
gtggtgcagg ccggtccggg cgacgcgagc ggattcgggc tcggcgcgac cgatcacccc 19740 
ctgctcgacg cgaccatcga actgcccgac tcggacggct tcctgttcac cagcaggctg 19800 
tccctcgaca cgcagccgtg gctcgcggac cacgccgtcc tggggtcggt cctcctcccg 19860 
ggcacggcct tcgtggaaat cgccgtacgg gcaggtgacc aggtcggttg cgacgtactg 19920 
gaagagctga cgctggaggc accgctggtg gtgcccgagc ggggcggtgt gcagctgcgg 19980 
ctcaccgtcg ccgccgccga cgagtcggga cggcgaggtc tgtcgctgta ctcccgcgac 20040 
gaggacgctc ccgccgacga gccgtggacg cgccacgcca gcggcgtgct cgccaccggc 20100 
gcggcggccc ccgacttcga cctcgccgcc tggcccccgg ccggagccga accggtcgac 20160 
atcgacggcc tgtacgaggg cctggccgcg gccgggttcg actacggtcc ggccttccag 20220 
ggcctgcgca cggcatggct gcacggcgac gcggtgtacg ccgaggtgag cctggacgag 2 0280 
gagtccgcgg aatcggcgga atggttcggg ctgcacccgg ccctcctgga cgcgacgctg 20340 
cacgcggcgg gtctcggcgg tctcgtggag agcaccggcc agggacggct tccgttcgcc 20400 
tggagcaatg tgtccctgca cgcggccggc gcgtccgcgg tacgggtccg gctggccccg 20460 
gccggccgtg acgcggtgtc tctgcagctc gccgacgcgg cgggcgcacc ggtcgcctcg 20520 
gtcgaatcgc tggtgctgcg ggcggtctcg cccgaccaga tcggcgcggc gcgcggcggc 20580 
cgtcacgagt cgctcttcga gatcgactgg gccgccctcc cgctcgcccc ggtgtccgct 20640 
gccgaacagc gcccctgggc gctgctggcg gacgacgggt ccggccacgc gggactcgaa 20700 
gccgtgggtg tccgtcacga ggcccacacc ggactcgcgg cgctcgccga caccggacgg 20760 
gcgatccccg aggtcgtgtg cgtcccgctc gctgcggcga actcccagga cctggcgggt 20820 
gcgggtgcgg tgcacgcggc tgtggagcgt gcgctgggtc tggtgcagga gtggttgtcg 20880 
gacgagcggt tcgcggatgc gcgtctggtg ttcctgacgc gcggtgcggt gtccgcggtg 20940 
ccgggcgagg acgtgaccga tctggtccac gctccggtgt ggggtctggt gcgttccgcg 21000 
cagtccgaga acccgggccg cttcgtcctg gccgacaccg acggcaccga cgcctcctac 21060 
cgtgccctga cggccgcgct cgcctcgggc gagccggagt tcacggtgcg gggcggcgcg 21120 
gtacgggtgc ccaggctgac gcgctccact gctgtcgctg tggaggctgt gcccgaactc 21180 
ggttcggacg gcacggtgtt ggtgacgggt gcgagtggca cgttgggtgg tttgttcgcc 21240 
cgccatttgg tggttgagcg tggtgtgcgg cgcctgctgt tggtgagtcg tcgtggtggg 21300 
gctgcggagg gtgctgctga actgggcgcc gaactcacgg agctgggtgc tgatgtgcgg 21360 
tgggcggcgt gtgatgtggc cgaccgtgat gcgcttgagt ccgtcctggc cgggattcct 21420 
gctgagtatc cgttgtcggg tgtggtgcat acggctggtg tgctggacga cggtgtggtg 21480 
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tcgtccctga ccccggagcg cctctcggcg gtgctgcgtc cgaaggtgga tgcggcatgg 21540 

aacctgcacg agctgacccg cggtttggat ctgtcgttct tcctgttgtt ctcgtcggct 21600 

gccggtgtgt tcggtggtgc cggtcaggcg aactatgcgg cggcgaatgt gttcctggac 21660 

gctctggccc agcaccgcag ggcccagggc ctggccgcga cctcccttgc gtggggtctg 21720 

tgggctgagc cggggggcat ggcgggcgcg ctggacgctg atgatgtgtc gcgtctgggc 21780 

cgtggcggtg tcagcgggct ctccgcgcag gagggtgtgg cgttgttcga cgcggcgtcc 21840 

gcctccgaac aggccctgtt cgttcccgtg aagctggacc tggccgccct gcgcgcccag 21900 

gcgggtagcg gcatgcttcc gccgctgctc agcggtctcg tccgtacccc cacccgccgc 21960 

gccgcgggca ccggcggcac cggagacacc ggcacggacg gtgggaccgc gctgcgggag 22020 

cgcctggccg ggctcgcacc ggccgcgcgg gacgaagcgc tgctggagct cgtctgcacg 22080 

tacgtcgcgg cggtgctcgg cttcgccggg cccgaggcgg tcgatccggc gcggtcgttc 22140 

agcgaggtcg gcttcgactc gctgaccgcc gtcgagctgc gcaacaggct cggcgccgcg 22200 

accggcgtac gcctccccgc caccctcgtc ttcgactacc cgacaccgga cgcgctggtg 22260 

gagtacctgc gcgacgaact ctggcaggac ggcgccgcgg cggtaccccc gctgctcgcc 2232 0 

gaactcgacc ggctggagaa gacgctcgtg gcgtccgtgc ccgacgacga cggccgcacc 22380 

cgcatcaccg agcggctgca ggccctgctg gccgcctgga gcgaggccgg cgaatcaacg 22440 

gacaccgccg acgccgatgt ggccgaggcg cttgagaccg cgaccgacga tgacctcttc 22500 

gacttcatcg gcaaggagtt cgggatctcg tga 22533 

<210> 37 
<211> 3872 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 37 

Met Asn Glu Glu Lys Leu Arg Tyr Phe Leu Lys' Arg Val Thr Ala Asp 
15 10 15 

Leu His Glu Thr Arg Arg Arg Leu Gin Glu Val Glu Ser Glu Glu Gin 
20 25 ' 30 

Glu Pro He Ala He Val Gly Met Ser Cys Arg Tyr Pro Gly Asp Val 
35 40 45 

Glu Ser Pro Glu Asp Leu Trp Arg Leu Val Ser Glu Glu Thr Asp Ala 
50 55 60 

He Ser Pro Phe Pro Thr Asp Arg Gly Trp Asp Met Gly Arg Leu Phe 
65 70 75 "80 

Asp Ala Asp Pro Asp Gly Arg Gly Thr Ser Tyr Val Gin Glu Gly Gly 
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Phe Leu His Ser Ala Asn Arg Phe Asp Pro Ala Phe Phe Gly lie Ser 
100 105 110 

Pro Arg Glu Ala Val Ala Met Asp Pro Gin Gin Arg Leu Leu Leu Glu 
115 120 125 

Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly He Asp Pro Thr Ser Leu 
130 135 140 

Arg Gly Ser Arg Thr Gly Val Phe Ala Gly Val Met Tyr His Asp Tyr 
145 150 155 160 

Ala Ser Arg Leu Arg Ala Val Pro Glu Glu Val Glu Gly Tyr Leu Gly 
165 170 175 

Thr Gly Gly Ser Ser Ser He Ala Ser Gly Arg Val Ser Tyr Thr Phe 
180 185 190 

Gly Leu Glu Gly Pro Ala Leu Thr Val Asp Thr Ala Cys Ser Ser Ser 
195 200 205 

Leu Val Thr Leu His Leu Ala Met Gin Ala Leu Arg Lys Gly Glu Cys 
210 215 220 

Ser Leu Ala Leu Ala Gly Gly Val Thr Val Met Ala Thr Pro Gly Thr 
225 230 235 240 

Phe Thr Glu Phe Ser Arg Gin Arg Gly Leu Ser Phe Asp Gly Arg Cys 



Gly Met Leu Leu Val Glu Arg Leu Ser Asp Ala Arg Lys Asn Gly His 
275 280 285 

Thr Val Leu Ala Val Val Arg Gly Ser Ala Val Asn Gin Asp Gly Ala 
290 295 300 

Ser Asn Gly Leu Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val He 
305 310 315 320 

Arg Gin Ala Leu Ala Asp Ala Arg Leu Thr Ala Ala Asp Val Asp Val 
325 330 335 

Val Glu Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro He Glu Ala 
340 345 350 

Gin Ala Leu Leu Ala Thr Tyr Gly Arg Glu His Thr Glu Asp Ser Pro 
355 360 365 

Leu Trp Leu Gly Ser Val Lys Ser Asn Leu Gly His Thr Gin Ala Ala 
370 375 380 

Ala Gly Val Ala Gly He He Lys Met Val Met Ala He Arg His Gly 
385 390 395 400 

Arg He Pro Lys Thr Leu His Val Asp Glu Pro Ser Thr Asn Val Asp 
405 410 415 

Trp Ser Ala Gly Ala Val Ser Leu Leu Arg Glu Ser Val Glu Trp Pro 



245 



250 



255 



Lys Ser Phe Ala Asp Ser Ala Asp Gly Thr Gly 
260 265 



Trp Ala Glu Gly Ala 
270 



420 



425 



430 
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Glu Thr Gly Arg Pro Arg Arg Ala Ala lie Ser Ser Phe Gly lie Ser 
435 440 445 

Gly Thr Asn Ala His Thr He He Glu Gin Ala Pro Leu Pro Glu Ala 
450 455 460 

Glu Thr Glu Thr Glu Pro Thr Gly Asp Glu Thr Asp Gly Ser Glu Ser 
465 470 475 480 

Thr Ala Gly Ala Glu Gly Thr Glu Gly Thr Glu Gly Ala Gly Val Arg 
485 490 495 

Pro Val Ser Val Pro Pro Val Leu Pro Trp Pro Val Ser Ala Arg Thr 
500 505 510 

Glu Glu Ala Leu His Ala Gin Ala Glu Arg Leu Leu Ala His Val Arg 
515 520 525 

Thr Asn Pro Asp Gin Ala Pro Val Gly Val Ala Leu Ser Leu Ala Thr 
530 535 540 

Gly Arg Ala Ala Leu Glu His Arg Ala Val Val Val Ala Thr Asp Arg 
545 550 . 555 560 

Glu Thr Ala Leu Ala Asp Leu Ala Ala Leu Ala Ser Gly Glu Thr Ser 
565 570 575 

Ala Arg Val Val Leu Gly Glu Pro Gly Ala Arg Gly Lys Thr Ala Phe 
580 585 590 

Leu Phe Thr Gly Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu 
595 600 605 

Tyr Glu Glu Tyr Pro Val Phe Ala Asp Ala Leu Asp Ala Val Cys Ala 
610 ~ 615 620 

Arg Leu Glu Leu Pro Leu Lys Asp Val Leu Phe Gly Ala Asp Ala Arg 
625 630 635 640 

Leu Leu Asp Glu Thr Ala Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu 
645 650 655 

Val Ala Leu Phe Arg Leu Val Glu Ser Trp Gly Leu Lys Pro Asp Phe 
660 665- 670 

Leu Ala Gly His Ser He Gly Glu He Ala Ala Ala His Val Ala Gly 
675 680 685 

Val Phe Ser Leu Glu Asp Ala Cys Ala Leu Val Ser Ala Arg Gly Arg 
690 695 700 

Leu Met Gly Ala Leu Pro Ala Gly Gly Val Met He Ala Val Gin Ala 
705 710 715 720 

Ser Glu Asp Glu Val Leu Pro Leu Leu Thr Ala Arg Val Ser He Ala 
725 730 735 

Ala He Asn Gly Pro Gin Ser Val Val He Ala Gly Asp Glu Ala Asp 
740 745 750 

Ala Val Ala He Val Glu Ser Phe Thr Gly Arg Lys Ser Lys Arg-Leu 
755 760 765 
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Thr Val Ser His Ala Phe His Ser Pro His Met Asp Gly Met Leu Glu 
770 775 780 

Asp Phe Arg Val Val Ala Glu Gly Leu Ser Tyr Glu Ala Pro Arg lie 
785 790 795 800 

Pro Val Val Ser Asn Leu Thr Gly Ala Leu Val Ser Asp Glu Met Gly 
805 810 815 

Ser Ala Asp Phe Trp Val Arg His Val Arg Glu Ala Val Arg Phe Leu 
820 825 830 

Asp Gly lie Arg Ala Leu Glu Ala Ala Gly Val Thr Thr Tyr Val Glu 
835 840 845 

Leu Gly Pro Asp Gly Val Leu Ser Ala Met Ala Gin Ala Cys Val Thr 
850 855 860 

Gly Glu Asn Ser Val Phe Val Pro Val Leu Arg Ser Gly Arg Ser Glu 
865 870 875 880 

1 Ala Glu Ser Val Thr Thr Ala Leu Ala Gin Ala His Val Arg Gly He 
885 890 895 

Ala Val Asp Trp Gin Ala Tyr Phe Ala Gly Thr Gly Ala Glu Arg Val 
900 905 910 

Asp Leu Pro Thr Tyr Ala Phe Gin Arg Asp His Tyr Trp Leu Asp Ala 
915 920 925 

Gly Thr Leu Gly Gly Asp Val Thr Thr Ala Gly Leu Arg Ser Ala Asp 
930 935 940 

His Pro Leu Leu Gly Ala Ser Val Ala, Leu Ala Asp Ala Glu Gly Leu 
945 950 955 960 

Leu Leu Thr Gly Arg Leu Ser Leu Asp Thr His Pro Trp Leu Ala Asp 
965 970 975 

His Ala Val Ala Gly Thr Val Leu Leu Pro Gly Thr Ala Phe Val Glu 
980 985 990 

Leu Ala Leu Arg Ala Gly Asp Gin Val Gly Cys Asp Leu He Asp Glu 
995 1000 1005 

Leu Thr Leu Ala Ala Pro Leu Val Leu Pro Glu Gin Gly Gly Val 
1010 1015 1020 

Glu Leu Gin He Thr Val Ala Ala Pro Asp Glu Ser Gly Arg Arg 
1025 1030 1035 

Ser Val Ala Phe His Ser Arg Ala Asp Ser Ala Ala Asp Asp Glu 
1040 1045 1050 

Ala Trp Val Arg His Ala Thr Ala Val Leu Ala Glu Gly Ala Asp 
1055 1060 1065 

Thr Pro Val Phe Asp Phe Gly Val Trp Pro Pro Thr Gly Ala Glu 
1070 1075 1080 

Ser Val Pro Val Asp Gly Leu Tyr Glu Gly Leu Ala His Ser Gly 
1085 1090 1095 
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Phe Gly Tyr Gly Pro Val Phe Gin Gly Leu Arg Ala Ala Trp Arg 
1100 1105 1110 

Gin Gly Glu Asp Val Phe Ala Glu Val Ser Leu Gly Asp Gly Val 
1115 1120 1125 

Glu Pro Gly Ala Ala His Phe Thr Val His Pro Ala Leu Leu Asp 
1130 1135 1140 

Ser Ala Leu His Ala He Asn Leu Gly Thr Leu Val Glu Asp Thr 
1145 1150 1155 

Gly Gin Gly Arg. Leu Pro Phe Ala Trp Ser Gly Val Ala Val His 
1160 1165 1170 

Ala Val Gly Ala Asp Thr Leu Arg Val Arg Leu Ser Arg Ala Gly 
1175 1180 1185 

Gin Asp Ala Val Ala Leu Glu He Ala Asp Ala Asp Gly Ala Pro 
1190 1195 1200 

Val Ala Ser Val Arg Ser Leu Ala Leu Arg Ala Phe Ser Pro Asp 
1205 1210 1215 

Gin Leu Thr Gly Pro Asp Gly Ala Gly His Gly Asp Ala Leu Phe 
1220 1225 1230 

Arg Val Asp Trp Ala Ala Leu Pro Ala Gly Gly Ala Val Gly Ser 
1235 1240 1245 

Leu Asp Asp Trp Met Leu Leu Gly Ala Gly Ser Gin Val Tyr Ala 
1250 1255 1260 

Asp Leu Ala Gly Leu Gly Val Ala Val Ala Glu Gly Gly Gly He 
1265 1270 1275 

Pro Ala Ala Leu Val Val Pro Val Ser Glu Pro Asp Ala Glu Ser 
1280 1285 1290 

Ala Ala Gly Gly Val Ala Gly Ala Val His Ala Ala Val Glu Arg 
1295 1300 1305 

Ala Leu Gly Leu Val Gin Glu Trp Leu Ser Asp Glu Arg Phe Ala 
1310 1315 1320 

Asp Ala Arg Leu Val Phe Leu Thr Arg Gly Ala Ala Ala Ala Arg 
1325 1330 1335 

Ala Gly Asp Thr Val Pro Gly Leu Val Gin Ala Ala Val Arg Gly 
1340 1345 1350 

Leu Val Arg Ser Ala Gin Ser Glu Asn Pro Gly Arg Phe Ala Leu 
1355 1360 1365 

He Asp Val Asp Gly Asp Gly Glu Val Asp Ala Glu Val Leu Ser 
1370 1375 1380 

Ala Ala Leu Ala Thr Gly Glu Pro Glu Leu Ala Val Arg Glu Ala 
1385 1390 1395 

Ala Leu Leu Val Pro Arg Leu Ala Arg Ala Ala Val Ala Val Glu 
1400 1405 1410 
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Pro Ala Pro Glu Leu Gly Ser Asp Gly Thr Val Leu Val Thr Gly 
1415 1420 1425 

Ala Ser Gly Thr Leu Gly Gly Leu Phe Ala Arg His Leu Val Val 
1430 1435 1440 

Glu Arg Gly Val Arg Arg Leu Leu Leu Val Ser Arg Arg Gly Glu 
1445 1450 1455 

Ala Ala Glu Gly Ala Ala Glu Leu Gly Ala Glu Leu Thr Gly Leu 
1460 1465 1470 

Gly Ala Asp Val Arg Trp Ala Ala Cys Asp Val Ala Asp Arg Glu 
1475 1480 1485 

Ala Leu Glu Ser Val Leu Ala Gly He Pro Ala Glu Tyr Pro Leu 
1490 1495 1500 

Ser Gly Val Val His Thr Ala Gly Val Leu Asp Asp Gly Val Val 
1505 1510 1515 

Ser Ser Leu Thr Ala Glu Arg Val Ser Ala Val Leu Arg Pro Lys 
1520 1525 1530 

Val Asp Ala Ala Trp Asn Leu His Glu Leu Thr Arg Gly Leu. Asp 
1535 1540 1545 

Leu Ser Leu Phe Val Leu Phe Ser Ser Ala Ala Gly Val Phe Gly 
1550 1555 1560 

Gly Ala Gly Gin Ala Asn Tyr Ala Ala Ala Asn Val Phe Leu Asp 
1565 1570 1575 

Ala Leu Ala Gin His Arg Arg Ala Gin Gly Leu Ala Ala Thr Ser 
1580 1585 1590 

Leu Ala Trp Gly Leu Trp Asp Glu Pro Gly Gly Met Ala Gly Ala 
1595 1600 1605 

Leu Asp Ala Asp Asp Val Ser Arg Leu Gly Arg Gly Gly Val Ser 
1610 1615 1620 

Gly Leu Ser Ala Gly Glu Gly Val Ala Leu Phe Asp Ala Ala Ser 
1625 1630 1635 

Ala Ser Glu Gin Ala Leu Phe Val Pro Val Lys Leu Asp Leu Ala 
1640 1645 1650 

Ala Leu Arg Ala Gin Ala Gly Ser Gly Met Leu Pro Pro Leu Leu 
1655 1660 1665 

Ser Gly Leu Val Arg Thr Pro Thr Arg Arg Ala Ala Arg Gly Gly 
1670 1675 1680 

Ser Ala Ala Gly Gly Thr Phe Ala Arg Lys Leu Ala Gly Leu Ala 
1685 1690 1695 

Val Asp Gin Arg Ser Ala Ala Val Met Glu Leu Val Arg Ala Gin 
1700 1705 1710 

Val Ala Ala Val Leu Gly Leu Ala Gly Pro Glu Ala Val Asp Pro 
1715 1720 1725 
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Ala Arg Ser Phe Ser Glu Val Gly Phe Asp Ser Leu Thr Ala Val 
1730 1735 1740 

Glu Leu Arg Asn Arg Leu Gly Ala Ala Thr Gly Val Arg Leu Pro 
1745 , 1750 1755 

Ala Thr Leu Val Phe Asp Tyr Pro Thr Ser Leu Ala Leu Ala Asp 
1760 1765 1770 

Phe Leu Gly Gly Glu Leu Leu Gly Gly Gin Glu Ala Ala Ala Ala 
1775 1780 1785 

Pro Thr Ala Phe Thr Ala Arg Asp Asp Glu Pro He Ala He Val 
1790 1795 1800 

Ala Met Ser Cys Arg Phe Pro Gly Gly Val Arg Ser Pro Glu Asp 
1805 1810 1815 

Leu Trp Gly Leu Val Leu Asp Gly Arg Asp Ala He Ser Asp Met 
1820 1825 1830 

Pro Asp Asp Arg Gly Trp Asp Val Glu Gly Leu Phe Asp Pro Asp 
1835 ~ 1840 1845 

Pro Asp Arg Pro Gly Thr Ser Tyr Ser Arg Ala Gly Gly Phe Leu 
1850 1855 I860 

His Asp Ala His His Phe Asp Pro Thr Phe Phe Gly He Ser Pro 
1865 1870 1875 

Arg Glu Ala Leu Ala Thr Asp Pro Gin Gin Arg Leu Leu Leu Glu 
1880 1885 1890 

Thr Ser Trp Glu Ala Phe Glu Arg Ala Gly He Asp Pro Ala Thr 
1895 1900 1905 

Val Arg Gly Ser Arg Thr Gly Val Phe Ala Gly Val Met Tyr Asn 
1910 1915 1920 

Asp Tyr Gly Thr Leu Leu His Arg Ala Pro Glu Gly Leu Glu Gly 
1925 . . 1930 1935 

Tyr Met Gly Thr Ser Ser Ser Gly Ser Val Ala Ser Gly Arg Val 
1940 1945 1950 

Ser Tyr Thr Phe Gly Leu Glu Gly Pro Ala Val Thr Val Asp Thr 
1955 I960 1965 

Ala Cys Ser Ser Ser Leu Val Thr Leu His Leu Ala Val Gin Ala 
1970 1975 1980 

Leu Arg Asn Gly Glu Cys Asp Leu Ala Leu Ala Gly Gly Val Thr 
1985 1990 1995 

Val Met Ala Thr Pro Gly Thr Phe Val Ala Phe Ser Arg Gin Arg 
2000 2005 2010 

Gly Leu Ala Ser Asp Gly Arg Cys Lys Pro Phe Ala Ala Ala Ala 
2015 2020 2025 

Asp Gly Thr Ala Trp Gly Glu Gly Val Gly Met Leu Leu Val Glu 
2030 2035 2040 
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Arg Leu Ser Asp Ala Arg Ala Lys Gly His Pro Val Leu Ala Val 
2045 2050 2055 

Val Arg Gly Ser Ala lie Asn Gin Asp Gly Ala Ser Asia Gly Leu 
2060 2065 2070 

Thr Ala Pro Asn Gly Pro Ser Gin Gin Arg Val He Arg Gin Ala 
2075 2080 2085 

Leu Ala Ser Ala Gly Leu Ser Ala Ala Asp Val Asp Val Val Glu 
2090 2095 2100 

Ala His Gly Thr Gly Thr Thr Leu Gly Asp Pro He Glu Ala Gin 
2105 2110 2115 

Ala Leu Leu Ala Thr Tyr Gly Gin Glu His Thr Asp Asp Ser Pro 
2120 2125 2130 

Leu Trp Leu Gly Ser He Lys Ser Asn Phe Gly His Thr Gin Ala 
2135 ~ 2140 2145 

Ala Ala Gly Val Ala Gly He He Lys Met Val Gin Ala Met His 
2150 2155 2160 

1 

His Gly Val Val Pro Lys Thr Leu His Val Asp Glu Pro Ser Pro 
2165 2170 2175 

His Val Asp Trp Ser Ala Gly Ala Val Ser Leu Leu Thr Glu Gin 
2180 2185 2190 

Met Ala Trp Pro Glu Thr Gly Arg Pro Arg Arg Ala Ala He Ser 
2195 2200 2205 

Ser Phe Gly He Ser Gly Thr Asn Ala His Thr He He Glu Gin 
2210 2215 2220 

Ala Pro Glu Glu Phe Ala Pro Val Arg Pro Val Arg Val He Glu 
2225 2230 2235 

Pro Glu Ala Val Gly Ala Gly Ser Arg Val Leu Pro Phe Val Leu 
2240 2245 2250 

Ser Ala Lys Ser Ala Gly Ala Leu Arg Gly Gin Ala Val Arg Leu 
2255 2260 2265 

Lys Ala His Val Glu Ala Ser Pro Glu Val Ser Gly Ala Gly Ala 
2270 2275 2280 

Ala Asp Val Ala Tyr Ser Leu Ala Thr Arg Arg Ala Val Phe Asp 
2285 2290 2295 

His Arg Ala Val Val Val Ala Gly Asp Arg Glu Glu Leu Leu Arg 
2300 2305 2310 

Ala Leu Ala Ala Val Glu Ser Glu Gly Thr Ala Ala Gly Val Thr . 
2315 2320 2325 

Arg Gly Thr Ala Gly Gly Gly Lys Leu Ala Phe Leu Phe Thr Gly 
2330 2335 2340 

Gin Gly Ser Gin Arg Leu Gly Met Gly Arg Glu Leu Tyr Glu Thr 
2345 2350 2355 
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Tyr Pro Val Phe Ala Arg Ala Leu Asp Ala Ala Cys Ala Gly Leu 
2360 2365 2370 

Glu Leu Pro Leu Lys Asp Ala Leu Phe Gly Ala Asp Ala Gly Leu 
2375 2380 2385 

Leu Asp. Glu Thr Ala Tyr Thr Gin Pro Ala Leu Phe Ala Val Glu 
2390 2395 2400 

Val Ala Leu Phe Arg Leu Leu Glu Ser Trp Gly Val Arg Pro Asp 
2405 2410 2415 

Phe Leu Ala Gly His Ser He Gly Glu He Ala Ala Ala His Val 
2420 2425 2430 

Ala Gly Val Leu Ser Leu Asp Asp Ala Cys' Ala Leu Val Ala Ala 
2435 2440 2445 

Arg Gly Arg Leu Met Gin Ala Leu Pro Thr Gly Gly Val Met He 
2450 2455 2460 

Ala Val Gin Ala Ser Glu Asp Glu Val Leu Pro Leu Leu Thr Asp 
2465 2470 2475 

Arg Val Ser He Ala Ala He Asn Gly Pro Gin Ser Val Val He 
2480 2485 2490 

Ala Gly Asp Glu Ala Asp Ala Val Ala He Val Glu Ser Phe Ser 
2495 2500 2505 

Gly Arg Lys Ser Lys Arg Leu Thr Val Ser His Ala Phe His Ser 
2510 2515 2520 

Pro His Met Asp Gly Met Leu Ala Gly Phe Arg Lys Val Ala Glu 
2525 2530 2535 

Ser Leu Ser Tyr Glu Ala Pro Arg He Pro Val Val Ser Asn Leu 
2540 2545 2550 

Thr Gly Ala Leu Val Thr Asp Glu Met Gly Ser Ala Asp Phe Trp 
2555 2560 2565 

Val Arg His Val Arg Glu Ala Val Arg Phe Leu Asp Gly He Arg 
2570 2575 2580 

Ala Leu Glu Ala Ala Gly Val Thr Ala Tyr Val Glu Leu Gly Pro 
2585 2590 2595 

Asp Gly Val Leu Ser Ala Leu Ala Gin Glu Cys Val Thr Gly Glu 
2600 2605 2610 

Gly Ala Ala Phe Ala Pro Ala Leu Arg Lys Gly Arg Pro Glu Ala 
2615 2620 2625 

Glu Thr He Thr Thr Ala Leu Ala Leu Ala His Asn His Gly Thr 
2630 2635 2640 

Ser Val Asp Trp Glu Thr Tyr Phe Ser Gly Thr Gly Ala Gin Arg 
2645 2650 2655 

Val Asp Leu Pro Thr Tyr Ala Phe Gin Arg Glu Arg Tyr Trp He 
2660 2665 2670 
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Asp Val Pro Val His Ser Val Gly Asp Val Ala Ser Ala Gly Leu 
2675 2680 2685 

Gly Ala Ala Glu His Pro Leu Leu Gly Ala Ala Val Glu Leu Pro 
2690 2695 2700 

Asp Ser Asp Gly Leu Leu Leu Thr Gly Arg Leu Ser Leu Leu Ser 
2705 " 2710 2715 

His Pro Trp Leu Ala Asp His Ala Val Ala Gly Thr Val Leu Leu 
2720 ~ 2725 2730 

Pro Gly Thr Ala Phe Val Glu Leu Ala Leu His Ala Gly Gin Arg 
2735 2740 2745 

Val Gly Ser Gly Leu Leu Glu Glu Leu Thr Leu Glu Ala Pro Leu 
2750 2755 2760 

Val Leu Pro Glu Arg Gly Ala Leu Gin Leu Arg Val Ser Val Ala 
2765 2770 2775 

Ala Pro Asp Glu Ala Gly Arg Arg Ala Leu His Val His Ser Arg 
2780 2785 2790 

Pro Glu Asp Leu Gly Gly Glu Asp Arg Thr Gly His Glu Val Pro 
2795 2800 2805 

Trp Thr Arg His Ala Gly Gly Val Leu Ala Ala Pro Glu Ala Ala 
2810 2815 2820 

Gly Ala Ala Pro Glu Glu Ser Gly Leu Asp Val Trp Pro Pro Ala 
2825 2830 2835 

Asp Ala Glu Pro Leu Asp Ala Gly Asp Leu Tyr Asp Arg Phe Ala 
2840 2845 2850 

Glu Gly Gly Phe Ala Tyr Gly Pro Val Phe Arg Asn Leu Arg Ala 
2855 2860 2865 

Ala Trp Arg Arg Gly Asp Glu Leu Phe Ala Glu Leu Leu Leu Pro 
2870 2875 2880 

Glu Gly Gin Leu Ala Gin Ala Gly His Phe Gly Val His Pro Ala 
2885 2890 2895 

Leu Leu Asp Ala Gly Leu His Gly Leu Ala Leu Gly Ser Phe His 
2900 2905 2910 

Asp Gly Ala Asp Glu Asp Ala Arg He Arg Leu Pro Phe Ser Phe 
2915 2920 2925 

Ser Gly Val Ala Leu His Ser Val Gly Ala Gly Ser Leu Arg Val 
2930 2935 2940 

Arg Leu Ala Pro Ala Gly Ser Gly Ala Val Ser Leu Ala Ala Phe 
2945 2950 2955 

Asp Glu Gin Gly Ala Pro Val Val Ser Val Glu Ser Leu Leu Leu 
2960 . 2965 2970 

Arg Ala Val Asp Pro Ala Arg Leu Lys Ala Ala Glu Gin Pro Val 
2975 2980 2985 
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Phe His Glu Ser Leu Phe Arg Leu Glu Trp Pro Ala Leu Ala Ala 
2990 2995 3000 

Gly Pro Arg Thr Asp Asn Ala Pro Gly Asp Gly Gly Arg Trp Ala 
3005 3010 3015 

Val Val Gly Ala Asp Ser Leu Gly Leu Glu Ala Gly Leu Arg Ala 
3020 3025 3030 

Asp Gly Val Ala Val Asp Gly Tyr Ala Asp Leu Ser Ala Leu Ala 
3035 3040 3045 

Gly Val Val Ala Ala Gly Lys Pro Gin Pro Asp Thr Val Leu Val 
3050 3055 3060 

Ser Tyr Ala Ser Ser Gly Pro Gly He Arg Thr Ala Asp Ala Val 
3065 3070 3075 

Arg Gin Ala Ala His Asp Ala Leu Glu Leu Val Gin Gly Trp Leu 
3080 3085 3090 

Ala Glu Glu Ser Leu Ala Gly Ser Arg Leu Val Val Val Thr Arg 
3095 3100 3105 

Gly Ala Val Glu Ala Arg Pro Gly Glu Gly Val Pro Asp Leu Ala 
3110 3115 3120 

His Ala Ala Val Trp Gly Leu Leu Arg Ser Ala Gin .Ser Glu Asn 
3125 3130 3135 

Pro Gly Arg Phe Val Leu Leu Asp Leu Asp Ala Glu Asp Ala Glu 
3140 3145 3150 

Val Leu Ala Pro Leu Met Ala Ala Ala Val Ala Ser Gly Glu Pro 
3155 3160 3165 

Gin Leu Ala Ala Arg Glu Gly Val Leu His Ala Ala Arg Leu Ala 
3170 3175 3180 

Arg Val Pro Ala Ala Pro Thr Ala Val Ala Gly Thr Glu Arg Ala 
3185 3190 3195 

Pro Ala Leu Asp Pro Asp Gly Thr Val Leu He Thr Gly Gly Thr 
3200 3205 3210 

Gly Ser Leu Gly Ser Leu Leu Ala Arg His Leu Val Val Glu His 
3215 3220 3225 

Gly Val Arg His Leu Leu Leu Thr Ser Arg Arg Gly Ala Ala Ala 
3230 3235 3240 

Glu Gly Ala Pro Glu Leu Val Ala Ala Leu Ala Glu Leu Gly Ala 
3245 3250 3255 

Glu Ala Thr Val Ala Ala Cys Asp Ala Ala Asp Arg Glu Ala Leu 
3260 3265 3270 

Ala Ala Leu Leu Ala Gly He Pro Ala Ala His Pro Leu Thr Ala 
3275 3280 3285 

Val Val His Thr Ala Gly Arg Val Asp Asp Gly Leu Leu Ala Ser 
3290 3295 3300 
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Leu Ser Pro Glu Arg lie Asp Thr Val Leu Arg Pro Lys Ala Asp 
3305 3310 3315 

Ala Ala Leu His Leu His Glu Leu Thr Arg Gly Leu Asp Leu Ala 
3320 3325 3330 

Ala Phe Val Leu Phe Ser Ser Ala Ala Gly Thr Leu Gly Asn Pro 
3335 3340 3345 

Gly Gin Ala Asn Tyr Ala Ala Ala Asn Ala Phe Leu Asp Ala Leu 
3350 3355 3360 

Ala Gin His Arg Arg Ala Ala Gly Leu Pro Ala Val Ser. Leu Ala 
3365 3370 3375 

Trp Gly Leu Trp Glu Gin Arg Ser Ala Met Thr Gly Ala Leu Ser 
3380 3385 3390 

Asp Ala Asp Val Gin Arg Met Ala Arg Ala Gly Leu Ala Pro Leu 
3395 3400 3405 

Ser Ser Ala Glu Gly Leu Ala Leu Phe Asp Thr Ala Cys Ala Leu 
3410 3415 3420 

Ala Pro Val Gly Ala Thr Glu Thr Ala Thr Gly Asp Gly Ala Phe 
3425 3430 3435 

Val Ala Met Arg Leu Asp Thr Ala Pro Leu Arg Ala Gin Ala Asp 
3440 3445 3450 

Ala Gly Ala Leu Pro Ala Val Phe Arg Gly Leu Val Arg Gly Gly 
3455 ' 3460 3465 

Pro Arg Arg Ala Ala Ala His Gin Ala Ala Asp Ser Ala Ala Ser 
3470 3475 3480 

Thr Ala Ala Arg Lys Leu Ala Gly Leu Ser Gly Leu Pro Gin Asp 
3485 3490 3495 

Glu Gin Glu Arg Val Leu Leu Asp Leu Val Arg Ala Gin Val Ala 
3500. 3505 3510 

Ala Val Leu Ala Tyr Pro Ser Pro Asp Ala Val Gly Glu Ser Gin 
3515 3520 3525 

Glu Phe Leu Glu Leu Gly Leu Asp Ser Leu Thr Ala Val Glu Leu 
3530 3535 3540 

Arg Asn Gin Leu Asn Ala Ala Thr Gly Leu Arg Leu Pro Ala Thr 
3545 3550 3555 

Leu Leu Phe Asp His Pro Thr Pro Ala Leu Val Ala Glu Arg Leu 
3560 3565 3570 

Arg Ala Glu Leu Ala Gly Ala Ser Gly Pro Ala Ala Val Arg Glu 
3575 3580 3585 

Gly Ala Ala Asp Ser Gly Ala Glu Gly Ser Ala Gly Val Phe Gly 
3590 3595 3600 

Ala Met Leu His Glu Ala Gly Thr Gin Gly Ala Ser Gly Gin Phe 
3605 3610 3615 
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Met Glu Leu Leu Met Gin Ala Ser Arg Phe Arg Pro Ser Phe Ala 
3620 3625 3630 

Ser Ala Ala Glu Leu Arg Lys Ala Pro Ser Leu Val Arg Leu Ser 
3635 3640 3645 

Arg Gly Asp Thr Arg Pro Gly Leu Val Cys Phe Ser Ser lie Leu 
3650 3655 3660 

Ser He Ser Gly Pro His Gin Tyr Ala Arg Phe Ala Ser Ala Phe 
3665 3670 3675 

Arg Gly Arg Arg Asp Val His Ala Leu Gly Ala Pro Gly Phe Leu 
3680 3685 3690 

Arg Gly Glu Gin Leu Pro Ser Ala Thr Asp Ala Val He Glu Ala 
3695 3700 3705 

Gin Ala Glu Ala Val Leu Arg His Ala Asp Gly Ala Pro Phe Val 
3710 3715 3720 

Leu Leu Gly His Ser Ser Gly Gly Met Leu Ala .His Ala Val Ala 
3725 3730 3735 

Gly Arg Leu Glu Ser Glu Gly Val Phe Pro Gin Ala Leu Val Met 
3740 3745 3750 

He Asp He Tyr Ser His Asp -Asp Asp Ala He He Gly He Gin 
3755 3760 3765 

Pro Gly Leu Ser Glu Gly Met Asp Glu Arg Gin Asp Thr Tyr Val 
3770 3775 3780 

Pro Val Asp Asp Asn Arg Leu Leu Ala Met Gly Ala Tyr Phe Arg 
3785 3790 3795 

Leu Phe Gly Gly Trp Lys Pro Glu Val Val Lys Thr Pro Thr Leu 
3800 3805 3810 

Leu Val Arg Ala Gly Glu Arg Phe Phe Asp Trp Thr Arg Ser Thr 
3815 3820 ' 3825 

Asp Gly Asp Trp Arg Ser Tyr Trp Asp Leu Asp His Thr Ala Leu 
3830 3835 3840 

Asp Val Pro Gly Asn His Phe Thr Met Met Glu Glu His Ala Pro 
3845 3850 3855 

Thr Thr Ala Gin Ala Val Glu Gly Trp Leu Asp Thr Thr Gly 
3860 3865 3870 

<210> 38 
<211> 11619 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 38 

atgaatgagg aaaaactccg gtacttcctg aagcgggtga cggccgatct ccacgagacg 60 
cgccggcgtc ttcaggaggt cgagtcggag gagcaggagc cgatcgcgat cgtcgggatg 120 
agctgccgct acccgggaga cgtcgagtcg cccgaggacc tgtggcggct ggtgtccgag 180 
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gagaccgacg ccatctcccc tttccccacc gaccggggct gggacatggg gcggctcttc 240 
gacgcggacc ccgacgggcg gggcacgagc tatgtgcagg aaggcggctt cctgcactcc 300 
gccaaccggt tcgacccggc' gttcttcggg atctcgccgc gcgaggccgt ggcgatggac 360 
ccgcagcagc ggctgctcct cgaaacctcg tgggaggcgfc tcgagcgggc cgggatcgac 420 
ccgacctcgc tgcgcggcag ccggaccggc gtcttcgcgg gcgtcatgta ccacgactac 480 
gcctcgcggc tgcgtgccgt cccggaggag gtcgagggtt acctcggcac cggcggctcc 540 
agcagcatcg cctccggccg ggtctcgtac accttcggcc tggagggccc ggcgctcacc 600 
gtcgacacgg cctgctcgtc ctccctcgtc acgctgcacc tggccatgca ggcgctccgc 660 
aagggcgagt gctcgctcgc cctcgcgggc ggtgtcaccg tgatggcgac accgggcacc 720 
ttcacggagt tcagccgcca gcgcggtctg tccttcgacg gccgctgcaa gtccttcgcg 780 
gactccgcgg acggcaccgg ctgggccgag ggcgcgggca tgctcctcgt ggagcggctc 840 
tcggacgccc gtaagaacgg ccatacggta ctcgccgtgg tccggggctc ggccgtcaac 900 
caggacggtg ccagcaacgg cctgaccgcc ccgaacggcc cctcccagca gcgggtcatc 960 
cggcaggccc tggccgacgc ccgcctcacg gcggccgacg tcgacgtcgt ggaggcacac 102 0 

ggcaccggca ccaccctcgg tgacccgatc gaggcgcagg ccctgctcgc cacgtacggc 1080 

cgggaacaca ccgaggacag cccgctgtgg ctcggctcgg tcaagtcgaa cctcggtcac 1140 

acccaggcgg ccgcgggcgt cgccggcatc atcaagatgg tcatggcgat ccgccacggc 1200 

cggatcccca agacgctgca tgtcgacgag ccgtcgacca acgtcgactg gtcggcgggc 1260 

gccgtctcgc tgctgcggga gtccgtggag tggccggaga ccggccgccc gcgccgcgcg 1320 

gcgatctctt ccttcggcat cagcggcact aatgcgcaca cgatcatcga gcaggctccg 1380 

ctgccggagg ccgagaccga aaccgagccg accggcgacg agacggacgg ctctgagagc 1440 

acggcggggg cagaggggac agaggggaca gagggcgccg gggtgcggcc cgtgtccgtg 1500 

cctcccgtcc ttccgtggcc cgtctcggcc cgtacggagg aggccctgca cgcccaggcg 1560 

gaacgcctgc tggcccacgt gcggaccaac ccggaccagg ccccggtggg cgtcgctctc 1620 

tccctggcca cagggcgcgc cgcgctggaa caccgcgccg ttgtcgtcgc caccgaccgg 1680 

gaaaccgccc tcgccgacct cgccgcactg gcgtccggcg agacctcggc gcgcgtcgtg 1740 

ctcggcgagc cgggagcgcg gggcaagacc gcgttcctgt tcacggggca ggggagtcag 1800 

cggctgggga tggggcgcga gctgtacgag gagtatcccg tcttcgcgga tgcgctggac 1860 

gcggtgtgtg cccgtcttga actgcctctg aaggatgtgt tgttcggggc ggatgcgcgt 1920 

ctgctggacg agaccgctta tacgcaaccg gcgctcttcg ccgttgaggt ggcgttgttc 1980 

cggttggtgg agagctgggg tctgaagccc gacttcctgg ccgggcattc gatcggcgag 2040 

atcgccgccg cgcacgtcgc gggggtgttc tcgctggagg atgcttgcgc gctggtgtcg 2100 
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gctcgtggcc ggttgatggg tgccctgcct gcgggtggcg tgatgatcgc ggtgcaggcg 2160 

tcggaggacg aggttctgcc gctgctgacg gcccgggtga gcattgccgc gatcaatggt 2220 

ccgcagtcgg tggtgatcgc gggtgacgag gccgacgcgg tcgcgatcgt ggagtccttc 2280 

acggggcgta agtcgaagcg gcttacggtc agtcacgcgt tccattcgcc gcacatggac 2340 

gggatgttgg aagacttccg ggtcgtggcg gaggggctgt cgtacgaggc tccgcgcatc 2400 

cccgtcgttt cgaacctcac cggggccctg gtctcggatg agatgggttc ggcggacttc 2460 

tgggtccggc acgtccgtga ggccgttcgc ttcctggatg gcatccgggc cctggaggcc 2520 

gcgggcgtca cgacgtacgt cgaactcggc cccgacggtg tcctgtcggc gatggcccag 2580 

gcatgcgtga ccggcgagaa ctccgtcttc gtgccggtcc tgcgctcggg tcgctccgag 2640 

gcggagagcg tcaccacggc ccttgcccag gcgcatgtcc gcgggatcgc cgtggactgg 2700 

caggcctact tcgccggtac cggtgccgag cgcgtcgacc tgcccaccta cgccttccag 2760 

cgcgaccact actggctcga cgccggaacg ctcggcggag acgtgaccac ggcgggcctt 2820 

cgatccgccg atcaccctct gctcggcgcc tctgtggctc tggcggatgc ggagggcctt 2880 

ctcctcaccg gccggctctc gctcgacacc cacccgtggc tcgccgacca cgctgtggcg 2940 

gggacggtcc tgctgcccgg tacggcgttc gtcgaactcg cgctgcgggc cggtgaccag 3000 

gtcggctgcg acctgatcga cgaactcacc ctcgcggcgc cgctggtgct gcccgagcag 3060 

ggtggagtcg aactccagat caccgtcgcg gcccccgacg aatcgggccg ccggtccgtc 3120 

gccttccact cgcgcgccga cagcgccgcg gacgacgagg cgtgggtccg gcacgcgacc 3180 

gcagtactgg ccgagggcgc ggacaccccg gtgttcgact tcggcgtctg gccgccgacc 3240 

ggggctgaat ccgtaccggt ggacgggctc tacgaggggc tcgcgcactc cggattcggc 3300 

tacggtcccg tgttccaggg gctgcgtgcc gcctggcgcc agggcgagga cgtgttcgcc 3360 

gaagtgagcc tcggggacgg ggtcgagccc ggagcagcgc acttcaccgt gcacccggcc 3420 

ctgctcgact ccgccctgca cgccatcaac ctcggcaccc tcgtcgagga caccggcciag 3480 

gggcgactgc cgttcgcatg gagcggggtc gcggttcacg ccgtgggggc ggacaccctg 3540 

cgcgtacggc tctcccgggc cggtcaggac gcggtggccc tggagatcgc ggacgcggac 3600 

ggcgcgcccg tcgcttccgt acgcagcctg gccctgcgcg cctfcctcacc cgaccagctg 3660 

accgggccgg acggcgccgg tcacggcgac gcgctgttcc gggtggactg ggcggcgttg 3720 

cctgcgggcg gtgcggtcgg gtcgctggac gactggatgt tgttgggtgc tggttcgcag , 3780 

gtgtatgcgg atctggcggg gttgggtgtg gctgttgcgg agggtggtgg gattccggcg 3840 

gcgttggtgg tgccggtttc ggagcctgat gcggagtctg ctgcgggtgg tgtggcgggt 3900 

gcggtgcatg cggctgttga gcgtgcgctg ggtctggtgc aggagtggtt gtcggatgag 3960 
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cggttcgcgg atgcgcgtct 
gacacggttc ccgggctggt 
gagaacccgg gccgtttcgc 
gtgctgtcgg ccgcgcttgc 
ctcgtgccgc gccttgcccg 
gatggcacgg tgttggtgac 
ttggtggttg agcgtggtgt 
gaaggtgctg ctgaactggg 
gcgtgtgatg tggccgaccg 
tatccgttgt cgggtgtggt 
ctgactgccg agcgtgtgtc 
cacgagctga cccgtggcct 
gtgttcggtg gtgccggtca 
gcccagcacc gcagggccca 
gagccggggg gcatggcggg 
ggtgtcagcg gactctccgc 
gaacaggcct tgttcgttcc 
agtgggatgt tgccgccgct 
cggggcggtt cggccgcggg 
cagcggtccg cagccgtgat 
gccgggcccg aagcggtaga 
accgccgtcg agctgcgcaa 
ctcgtcttcg actacccgac 
ggcggtcagg aagcggcagc 
gcgatcgtgg cgatgtcttg 
gggctggtcc tggacggccg 
gtcgagggac tcttcgaccc 
gggttcctgc acgacgccca 
gccctcgcca ccgaccccca 
cgggccggga tcgatccggc 
atgtacaacg actacggcac 
ggcacctcca gctcgggcag 



ggtgttcttg 
gcaggcggcc 
tctgatcgat 
tacgggtgag 
tgccgctgtc 
gggtgcgagt 
gcggcggctg 
cgccgaactg 
tgaggcgctt 
gcataccgct 
ggcggtactg 
ggatctctcg 
ggcgaactat 
gggtctggcc 
cgcgctggac 
gggggagggt 
ggtgaagctg 
gctcagcggt 
gggaacgttc 
ggagctcgtg 
cccggcacgg 
caggctcggc 
ctccctcgcc 
agccccgacg 
ccgtttcccc 
ggatgccatc 
cgaccccgac 
ccacttcgac 
gcagcggctg 
caccgtacgc 
cctcctgcac 
cgtcgcctcg 



acgcggggtg 
gtgcggggtc 
gtcgacggcg 
cccgagctgg 
gcggtggagc 
ggcacgttgg 
ctgttggtca 
actgggttgg 
gagtcggtcc 
ggtgtgctcg 
cgtccgaagg 
ctcttcgtgt 
gcggcggcga 
gcgacctctc 
gctgatgatg 
gtggcgttgt 
gacctggccg 
cttgtccgta 
gcccggaagc 
cgtgctcagg 
tcgttcagcg 
gccgcgaccg 
ctcgccgact 
gccttcacgg 
ggcggcgtgc 
tcggacatgc 
cgcccgggca 
ccgacgttct 
ctcctcgaaa 
ggcagccgga ' 
cgcgccccgg 
ggccgggtct 



cggcggctgc 
tggtgcgctc 
atggtgaagt 
cagtccgtga 
ctgcgcccga 
gtggtttgtt 
gtcgtcgtgg 
gtgctgatgt 
tggccgggat 
atgacggtgt 
tggacgcggc 
tgttctcgtc 
atgtgtttct 
ttgcgtgggg 
tgtcgcgtct 
tcgacgctgc 
ccctgcgtgc 
cccccacccg 
tggccggcct 
tcgcagccgt 
aggtcggctt 
gtgtacgcct 
tcctgggtgg 
cccgggacga 
ggtcgcccga 
cggacgaccg 
ccagctacag 
tcgggatctc 
cctcgtggga 
ccggcgtctt 
agggcctcga 
cgtacacctt 
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gcgggccggg 4020 
ggcgcagtcg 4080 
ggatgcggag 4140 

agcggctttg 4200 

actcggttcg 4260 

cgcccggcat 4320 

tgaggctgcg 4380 

gcggtgggcg 4440 

tcctgccgag 4500 

ggtgtcgtcg 4560 

gtggaacctg 4620 

ggctgccggt 4680 

ggacgctctg 4740 

tctgtgggat 4800 

gggccgtggt 4860 

gtccgcgtcc 4920 

ccaggcgggc 4980 

ccgcgccgcc 5040 

cgcggtggac 5100 

gctcggcctt 5160 

cgactcgctg 5220 



5280 
5340 



ccccgccacc 
cgaactgctc 

cgagccgatc 5400 

ggatctgtgg 5460 

cggctgggac 5520 

cagggcgggc 5580 

gccgcgcgag 5640 

ggcgttcgag 5700 

cgcgggcgtc 5760 

aggctatatg 5820 
cggtctggag 



5880 
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5940 



ggcccggcgg tcaccgtcga cacggcctgc tcgtcctcgc tcgtcaccct gcacctcgcc 

gtgcaggccc tgcgcaacgg cgagtgcgac ctcgcgctgg ccggcggtgt cacggtgatg 6000 

gccacgcccg gtacgttcgt cgcgttcagc cgtcagcgcg gcctcgcgag tgacggccgc 6060 

tgcaagccgt tcgccgcggc cgccgacggt acggcgtggg gcgagggcgt cggcatgctg 6120 

ctcgtcgagc gcctgtcgga cgctcgggcc aagggccacc cggtgctcgc ggtggtccgt 6180 

ggctcggcga tcaaccagga cggtgccagc aatggcctga cggctccgaa cggtccctcg 6240 

cagcagcggg tgatccgcca ggcgctggcc agtgccggtc tgtcggcggc ggatgtggac 63 00 

gtagtggagg cgcacggcac cggcaccacc ctgggcgacc cgatcgaggc gcaggcactc 63 60 

ctcgccacct acggtcagga gcacacggac gacagcccgc tgtggctggg gtccatcaag 6420 

tccaacttcg gtcacacgca ggccgctgcc ggtgtcgcgg gcatcatcaa gatggtgcag 6480 

gcgatgcacc acggggtcgt ccccaagacg ctgcacgtgg acgagccgtc cccgcacgtg 6540 

gactggtcgg cgggcgcggt ctcgctcctc accgagcaga tggcctggcc cgaaaccggc 6600 

cgtccccgcc gcgcggcgat ttcttccttc ggtatcagcg gtaccaacgc gcacacgatc 6660 

atcgagcagg cgccggagga gttcgctccg gtccgtccgg tccgtgtgat cgagccggag 6720 

gcggtgggtg cgggttcgcg ggtgctgccg ttcgtgttgt ccgcgaagtc ggcgggggcg 6780 

ttgcgtggtc aggcggtgcg tctgaaggcg catgtggagg cttcgccgga ggtgtcgggg 6840 

gccggggctg ctgatgtggc gtattcgctg gcgacgcggc gtgcggtctt cgaccaccgt 6900 

gcggtggtgg tggccggtga ccgtgaggag ctgttgcgtg ctctggctgc tgtggagtcg 6960 

gagggcacgg cggctggtgt gacccgtggg acggcgggtg gcggaaagct tgccttcctg 7020 

ttcacgggcc aggggagcca gcggctgggg atggggcgtg agctgtacga gacctatccc 7080 

gtcttcgcgc gggctctgga cgcggcgtgt gctggtctcg aactgccgct gaaggatgcg 7140 

ctgttcggcg ccgatgcggg tctgctggac gagacggcgt acacccagcc cgctctcttc 7200 

gcggtcgagg tggcgttgtt ccgactgctg gagagctggg gtgtgaggcc ggacttcctg 7260 

gccgggcact cgatcggtga gatcgcggcc gcgcatgtgg ccggggtgct gtccctggac 732 0 

gacgcctgtg cgctggtcgc ggcccgcggc cggctcatgc aggcgctgcc caccggcggt 7380 

gtgatgatcg ccgtccaggc gtcggaggac gaggtcctgc cgctgctgac cgaccgggtg 7440 

agcatcgccg cgatcaacgg tccgcagtcg gtcgtgatcg cgggcgacga ggccgacgcg 7500 

gtggcgatcg tggagtcctt ctcgggccgc aagtccaagc ggctcacggt cagtcatgcg 7560 

ttccactcgc cgcacatgga cggcatgctg gctggcttcc gcaaggtggc ggagagcctg 7620 

tcgtacgagg ctccgcgcat cccggtcgtc tcgaacctca ccggggccct ggtcaccgac 7680 

gagatgggtt cggccgactt ctgggtccgg cacgttcgcg aggcggtccg tttcctggac 7740 
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ggtatccggg ccctggaggc cgcgggcgtg acggcgtacg tcgaactcgg tcccgacggt 7800 

gttctgtcgg cgttggccca ggagtgcgtc accggcgagg gtgcggcctt cgcgcccgcc 7860 

ctccgcaagg gccgccccga ggccgagacg atcacaacgg ccctcgccct tgcccacaac 7920 

cacggcacgt ccgtcgactg ggagacgtac ttctccggga ccggcgccca gcgcgtcgac 7980 

ctgcccacct acgccttcca gcgcgagcgc tactggatcg acgtgcccgt ccactccgtc 8040 

ggcgacgtgg cctccgccgg actcggtgcg gcggagcacc cgctgctggg cgcggccgtc 8100 

gaactgcccg actccgacgg gctgctgctc accggtcggc tgtcgctcct gtcgcacccc 8160 

tggctggccg atcacgccgt cgcgggcacc gttctgctcc ccgggaccgc cttcgtggag 8220 

ctggcgctcc acgccgggca gcgggtgggc agtggcctgc tcgaagagct gaccctggag 8280 

gcgccgctgg tgcttcccga gcgcggggcg ctccagctgc gggtgtccgt ggccgcgccc 8340 

gacgaggcgg ggcgtcgtgc gctgcacgtg cactcgcgtc ccgaggacct gggcggcgag 8400 

gaccgtacgg ggcacgaggt gccgtggacg cggcacgccg gcggtgtgct cgccgcgccg 8460 

gaggcggccg gtgccgcgcc ggaggagtcc ggcctggacg tctggccgcc cgcggacgcc 8520 

gaaccgctcg atgccggcga cctgtacgac cggttcgccg agggcgggtt cgcgtacggt 8580 

cctgtcttcc gcaacctgcg cgctgcctgg cggcgcggcg acgagctgtt cgccgaactg 8640 

ctcctgcccg aggggcagct cgcccaggcc ggccacttcg gtgtgcaccc ggcgctgctg 8700 

gacgcgggtc tgcacggcct cgcgctcggc tcgttccatg acggtgcgga cgaggacgcc 8760 

cggatccggc tcccgttctc cttcagcggt gtcgctctgc actcggtcgg cgcgggctcg 8820 

ttgcgcgtac ggctcgcccc ggccgggtcc ggcgcggtgt cgctcgcggc cttcgacgag 8880 

cagggcgcac cggtcgtgtc ggtggaatca ctgctgctgc gggcggtgga tccggcacgg 8940 

ctgaaggccg cggaacagcc ggtgttccac gagtcgctct tccggctgga gtggccggcg 9000 

ctggccgcgg gcccgcgtac ggacaacgcc cccggggacg gcggccggtg ggccgtggtc 9060 

ggggccgact cgctcggcct tgaggccggg ctgcgggcgg acggcgtcgc cgtcgacggg 9120 

tacgcggacc tgtccgcgct cgccggagtc gtggccgcgg gcaagccgca gccggacacg 9180 

gtgctggtct cgtacgcctc ctcgggtccc ggcatcagga cggcggacgc cgttcggcag 9240 

gcggctcacg acgcgctgga gctggtccag ggctggctcg ccgaggagtc gctcgccggg 9300 

tcacgactgg tcgtggtcac ccgcggcgcg gtcgaggcgc ggcccggcga gggcgtgccc 9360 

gatctggcgc acgcggcggt gtggggcctg ctgcggtccg cgcagtccga gaaccccggg 9420 

cggttcgtac tgctcgacct cgacgcggaa gacgcggagg tcctggctcc gctgatggcc 9480 

gccgctgtgg cgagcgggga accccagctc gccgcccgcg agggcgtcct gcatgccgcg 9540 

aggctggcac gggttcccgc cgcccccacc gcggtggcgg gcacggagcg cgcgcccgcc 9600 

ctcgaccccg acggtacggt cctcatcacc ggcggcaccg gatcgctcgg cagcctgctg 9660 
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gcccgccacc tggtcgtgga gcacggcgta cggcacctgc tgctgaccag ccggcgcggt 9720 

gccgccgccg agggcgcccc ggaactcgtc gccgcactgg ccgaactggg cgccgaggcg 9780 

accgtcgccg cgtgtgacgc cgccgaccgg gaggcgctgg ccgcgctgct ggccggcatt 9840 

ccggccgcgc accccctcac ggccgtcgtc cacacggcgg gccgcgtcga cgacgggctc 9900 

ctggcgtcgc tcagcccgga gcggatcgac acggtgctgc gtcccaaggc cgacgcggcg 9960 

ctgcatctgc acgagctgac ccgcgggctg gacctcgccg cgttcgtcct gttctcctcc 10020 

gcggccggaa ccctcggcaa ccccggccag gccaactacg cggcggccaa cgccttcctg 10080 

gacgccctgg cacagcaccg gcgcgcggcg gggctgcccg cggtgtcgct ggcctggggg 10140 

ctgtgggagc agcgcagcgc gatgaccgga gcgctgtcgg acgcggacgt ccagcggatg 10200 

gcacgcgccg gactcgcgcc cctctcctcg gcggagggcc tggccctctt 'cgacacggcg 10260 

tgcgccctcg cgccggtggg cgccacggag accgccaccg gcgacggagc gttcgtcgcc 10320 

atgcggctgg acaccgcgcc cctgcgggcc caggcggacg ccggagccct tccggcggtc 10380 

ttccgcgggc tggtgcgcgg aggtcctcgc agggccgccg cacatcaggc cgccgattcg 10440 

gcggcatcca ctgccgcgcg aaagctcgcg ggcctgtccg ggctgccgca ggacgagcag 10500 

gagcgcgtgc tgctcgacct ggtgcgcgcc caggtggccg ccgtactcgc ctatccgtcg 10560 

ccggacgcgg tgggggagtc gcaggagttc ctggagctgg gtctggactc gctgaccgcc 10620 

gtcgagctgc gcaaccagct gaacgcggcg accggcctgc ggctgcccgc caccctgctc 10680 

ttcgaccacc ccactcccgc gctggtcgcc gagcggctgc gcgccgaact cgccggagcc 10740 

tccggcccgg cggcggtccg ggagggcgcg gcggacagcg gcgcggaggg ctccgcgggt 10800 

gtcttcgggg ccatgctcca cgaggccgga acgcagggtg cgtccgggca gttcatggag 10860 

ctgctcatgc aggcgtcgcg gttccggccg tcgttcgcct cggcggccga gctgcgcaag 10920 

gcgccgagcc tcgtgcggct ctcccgcggt gacacccggc cgggactggt ctgtttctcc 10980 

tcgatcctgt . cgatctcggg cccgcaccag tacgcgcgct tcgcctccgc gttccggggc 11040 

cgccgggacg tgcacgcgct cggtgccccc ggcttcctgc ggggcgagca gctgccctcg 11100 

gccaccgacg cggtgatcga ggcccaggcg gaggccgtgc tccggcacgc ggacggtgcg 11160 

ccgttcgtcc tcctcggcca ctcctcgggc ggcatgctcg cccacgcggt ggccgggagg 11220 

ctggagagcg agggggtctt cccccaggcg ctggtgatga tcgacatcta ctcgcacgac 11280 

gacgacgcga tcatcggcat ccagcccggc ctctccgagg ggatggacga gcggcaggac 11340 

acctacgtac cggtcgacga caaccggctg ctggcgatgg gcgcgtactt ccggctgttc 11400 

ggaggctgga agcccgaggt ggtgaagacg ccgaccctgc tggtccgggc gggtgagcgg 11460 

ttcttcgact ggacccggtc cacggacggc gactggcgtt cgtactggga cctggaccac 11520 
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acggccctgg acgtgccggg caaccacttc accatgatgg aggagcacgc tccgacgacc 11580 
gcacaggccg tcgaggggtg gctggacacg accggctga > 11619 



<210> 39 

<211> 338 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 39 

Met Thr Thr Ser Asp Ser Arg Ser Asp Ser Arg Ser Gly Ser Asp Ser 
1 5 10 15 

Gly Phe Asn Ser Gly Phe Asp Ser Glu Gin Thr Pro Ser Thr Glu Thr 
20 25 30 

Ala He Val Phe Pro Gly Met Gly Pro Ser Ser Phe Ala Glu Val Gly 
35 40 45 

Lys Phe Leu Leu Leu Asp Pro Tyr Ala Arg Arg Arg Leu Ala Glu Ala 
50 55 60 

Asp Glu Ala Leu Gly Tyr Ser Val Phe Asp Arg Phe Arg Thr Ser Glu 
65 * 70 75 80 

Asp Asp Tyr Ser Val Tyr Ser Gin He Ala Phe Leu Val Asn Ser Met 
85 90 95 

Ala Met Ala Asp Arg Ala Val Asp Ala Leu Gly He Ser Pro Thr Val 
100 105 110 

Cys Ala Gly Pro Ser Phe Gly Gin Lys Ala Ala Ser Ala Phe Val Gly 
115 120 125 

Ser Leu Pro Phe Ala Asp Val Val Arg Leu Thr Ala Glu Leu' Ala Arg 
130 135 140 

Cys Glu Glu Glu Tyr Phe Ala Asp Ala Tyr Gin Asp Val Val Thr His 
145 150 155 160 

Cys Phe Val Arg Thr Pro Gin Asp Arg Leu Asp Glu He Leu Ala Gly 
165 170 175 

Phe Asp Asp Arg Gly Ala Trp Tyr Asp He Ser Gly Arg Leu Asp Ala 
180 185 190 

Ala Phe His Met Val Ser Val Gin Glu Lys Glu Leu Asp Gly Leu Lys 
195 200 205 

Ala Gly He Ser Ala Val Gly Gly Tyr Ser Met Tyr Ser Met Arg Pro 
210 215 220 

Pro Val His Ala Ala Ala Phe Ser Ala Leu Arg Arg Lys Ala Glu Glu 
225 230 235 240 

Glu Val Phe Ala Ala Tyr Glu Leu Ala Asp Pro Thr Leu Pro Val Val 
245 250 255 

Asn Asp Gin Asp Gly Gly Val Val Arg Asp Ala Ala Gly Met Arg Thr 
260 265 270 
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Met Met Leu Asp Thr Phe Asp Arg Pro Val His Trp Pro Gly Val Val 
275 280 285 

Glu Ser Leu Lys Gly Leu Gly Val Gly Thr Val Cys Val Thr Gly Pro 
290 295 300 

Asp Asn Leu Phe His Arg Leu Asp Leu Thr Lys Asp Ser Phe Glu Val 
305 310 315 320 

Val Thr Val Gly Leu Pro Lys Lys Arg Ser Arg Glu Arg Glu Lys Arg 
325 330 335 

Val Ala 

<21Q> 40 
<211> 1017 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 40 

atgaccactt ctgattcccg ttccgactcc cgttccggct ccgactccgg cttcaactcc 60 

ggcttcgact ccgagcagac tccctcgacc gagacggcga tcgtctttcc cggtatgggc 120 

ccctcgtcct tcgcggaggt cggaaagttc ctgctgctcg acccttacgc gcgccggcgc 180 

ctcgcggagg cagacgaggc gctcggatat tcggtgttcg accgtttccg cacctccgag 240 

gacgactact cggtctattc gcagatcgcc ttcctggtga attcgatggc tatggccgac 300 

cgggcggtgg acgcgctcgg catctctccc accgtctgcg ccggcccgag tttcggccag 360 

aaggccgcct ccgctttcgt cgggtcgctg cccttcgcgg acgtcgtccg gctcaccgcg 420 

gagctggccc gctgcgagga ggagtacttc gccgacgcgt accaggacgt cgtcacgcac 480 

tgcttcgtcc gcaccccgca ggaccggctg gacgagatcc tggccggctt cgacgaccgc 540 

ggtgcctggt acgacatctc cgggcggctg gacgccgctt tccacatggt gtccgtacag 600 

gagaaggagc tggacgggct gaaggcgggc atcagcgcgg tcggcggcta ctccatgtac 660 

tcgatgcgcc cgcccgtgca cgcggcggcc ttctcggcgc tgcgccgcaa ggcggaggaa 720 

gaggtcttcg ccgcgtacga actggccgac cccaccctgc ccgtggtcaa cgaccaggac 780 

ggcggggtcg tccgggacgc cgccgggatg cgcacgatga tgctggacac cttcgaccgg 840 

cccgtccact ggccgggcgt ggtggagtcc ctcaaggggc tcggcgtggg cacggtgtgc 900 

gtgaccgggc ccgacaacct cttccaccgc ctcgacctca ccaaggacag cttcgaggtc 960 

gtgacggtgg ggctgccgaa gaagcgctcc cgcgagcgtg agaagcgcgt cgcctga 1017 

<210> 41 

<211> 283 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 41 
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Met Thr Ala Thr Leu Thr Ala Pro Asp Pro Val Thr Asp Phe Pro Ala 
15 10 15 

Glu Leu Arg Pro Ala Arg Thr Asp Val Arg Thr Ala Thr Arg Thr Phe 
20 25 30 

Phe Phe He Leu Trp Arg Asp He Phe Val Thr Gly Arg Glu Leu Gly 
35 40 45 

Pro Phe Leu Ala Gin Val Leu Val Glu Pro Phe Phe He Leu Phe Val 
50 55 60 

Phe Gly Lys Val Leu Gly Glu Leu Gly Tyr Thr Gly Gly Gly Phe Gin 
65 70 75 80 

Gin He Leu Leu Pro Gly Val Val Ala Leu Asn Ser Phe Leu Val Ser 
85 90 95 

Leu Gin Asn Thr Ala Leu Pro Leu Val He Asp Phe Ser Trp Thr Lys 
100 ■ 105 110 

Glu He Glu Asp Arg Leu Leu Ala Pro He Pro Thr Ser Leu Val Ala 
115 120 125 

Val Glu Lys Leu Val Phe Gly Ala Leu Arg Gly He He Ala Ser Leu 
130 135 140 

Val Met He Pro Val Gly Phe Leu He Leu Asp Asp Val Ser Trp Pro 
145 150 155 . 160 

Met Asp Ser Phe Leu Pro Thr Leu Gly Val Leu Leu Thr Gly Ala Leu 
165 170 175 

Ala Gly Ser Thr Val Gly Leu Thr He Gly Thr Leu Ala Pro Pro Arg 
180 185 190 

His He Ser Val He Phe Ala Val Thr Leu Thr Pro Leu Met Phe Thr 
195 200 205 

Gly Cys Thr Gin Phe Pro Trp His Ser Leu Ala Asp He Arg Trp Phe 
210 215 220 

Gin Val Leu Cys Ala He Asn Pro Leu Thr Tyr Val Ser Glu Gly He 
225 230 235 240 

Arg Ala Leu Leu Leu Pro Pro Gly Gly Pro Gly Ser He Pro Leu Trp 
245 250 255 

He Asp Leu Leu Ala Leu Ser Gly Ala He Val Val Phe Gly Leu He 
260 265 . 270 

Gly He Lys Gly Phe His Arg Arg Ala Gin Asp 
275 280 

<210> 42 
<211> 852 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 42 

atgacggcca ccctgaccgc acccgacccg gtcaccgact tcccggccga actgcggccc 60 
gcgcgcaccg acgtgcgcac cgcgacccgc acgttcttct tcatcctgtg gcgggacatc 120 
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ttcgtcaccg 


gccgcgaact gggcccgttc ctcgcccagg tgctcgtgga accgttcttc 


180 


atcctgttcg 


tcttcggcaa ggtcctcggc gaactcggtt acaccggcgg cgggttccag 


240 


cagatcctgc 


tcccgggcgt ggtcgcgctc aacagcttcc tggtcagcct gcagaacacc 


300 


gcgctgcccc 


tggtcatcga cttctcctgg accaaggaga tcgaggaccg gctcctcgcg 


360 


cccatcccca 


ccagcctggt ggccgtcgag aagctggtct tcggggcgct gcgcggcatc 


420 


atcgcctcac 


tggtgatgat ccccgtcggc ttcctgatcc tcgacgacgt gtcctggccg 


480 


atggacagct 


tcctgcccac gctgggcgtg ctgctgacgg gcgcgctggc gggcagcacg 


540 


gtgggtctga 


ccatcggcac gctggccccg ccgcggcaca tcagcgtcat cttcgccgtg 


600 


acgctgaccc 


cgctgatgtt caccggctgc acccagttcc cctggcacag cctggcggac 


660 


atccgctggt 


ucca.cfcj'tcj'ct cftcfccfccaxc a.a.ccccfcfccj'a. ccta.ccffcccicj' ccjcicj'Cfcj'CfcLt.c 




cgcgccctgc 


tgctgccgcc gggcggcccc ggctcgattc cgctgtggat cgatctgctc 


780 


gccctgagcg 


gggcgatcgt ggtcttcggg ctgatcggca tcaaggggtt ccaccgcagg 


840 


gcgcaggact 


ga 


852 



<210> 43 
<211> 329 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 43 

Val Asp Ser Ala Val Val Val Asp Gly Leu Val Lys Lys Tyr Arg Ser 
15 10 15 

Arg Asp Arg Pro Ala Val Asp Asp Leu Ser Phe Ser Val Arg Arg Gly 
20 • 25 30 

Glu Val Phe Gly Phe Leu Gly Pro Asn Gly Ala Gly Lys Thr Thr Thr 
35 40 45 

He Gly He Leu Thr Thr Arg Val Ala Pro Thr Ala Gly Arg Ala Phe 
50 55 60 

Val Gin Gly Val Asp Val Val Ala His Pro Ala Gin Ala Arg Arg Ala 
65 70 75 80 

Phe Ala Val Val Pro Gin Arg Asn Asn Leu Asp Arg Ser Leu Thr Leu 
85 90 95 

Arg Gin Asn Leu Thr Phe His Ala Gly Tyr His Gly Met Ser Arg Ser 
100 105 110 

Glu Arg Gly Arg Leu Ala Asp Glu Cys Leu Glu Trp Val Gly Leu Ala 
115 120 125 

Asp Arg Gly Lys Ala Arg Gly Asp Glu Leu Ser Gly Gly Gin Ala Gin 
130 135 140 

Arg Val Met He Ala Arg Ala Leu Met His Arg Pro Asp Val Leu Phe 
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145' 150 155 160 

Leu Asp Glu Pro Ala Thr Gly Leu Asp Pro Gin Ala Arg Leu Phe He 
155 170 175 

His Glu Arg Val Ala Glu Leu Ser Lys Arg Gly Val Thr Thr Val Leu 
180 185 190 

Thr Thr His Asp Met Asp Glu Ala Ala Lys Leu Cys Asp Arg Val Gly 
195 200 205 

He Val Asp His Gly Arg Leu Leu Ala Leu Asp Thr Pro Gin Ala Leu 
210 215 220 

Thr Arg Ser Leu Ser Ser Thr Ala Leu Thr Leu Thr Val Gin Pro Ala 
225 230 235 240 

Gly His Asp Ala Glu Ser Val Val Arg Leu Leu Glu Arg He Glu Thr 
245 250 255 

Val Glu Arg Val Glu Leu Ala His Gin Glu His Ala Lys Glu Gin Gly 
260 265 270 

Gly Ala Pro Ala Pro Val Arg Leu Arg Leu Tyr Ser Asp Ala Pro Ser 
275 ' 280 285 

Gly Ala Val Leu Pro Thr Ala He Thr Ala Leu Thr Glu Ala Ser His 
290 295 300 

Asp He Lys Asp Val Ser Val Gly Thr Ala Thr Leu Glu Asp Val Phe 
305 310 315 320 

He Lys Leu Thr Gly Arg Glu Leu Arg 
325 

<210> 44 
<211> 990 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 44 

gtggattccg ccgtcgtggt cgacggacta gtcaagaagt accggagccg cgaccgacca 60 
gcggtggacg acctgagctt ctcggtccgc aggggcgagg tcttcggatt cctcggcccg 120 
aacggggcgg gcaagacgac gaccatcggc atcctcacca cccgcgtggc ccccacggcg 180 
gggcgagcgt tcgtccaggg cgtcgacgtc gtggcccacc ccgcccaggc gcgccgggcc 240 
ttcgccgtcg taccgcagcg caacaacctc gaccggtcgc tgaccctccg gcagaacctg 300 
accttccacg ccggctatca cggcatgagc cgctccgaac gcggacggct cgccgacgag 360 
tgcctggagt gggtgggtct cgccgaccgg ggcaaggccc gcggcgacga actctccggc 420 
ggccaggccc agcgcgtgat gatcgcccgg gccctgatgc accgccccga cgtgctcttc 480 
ctcgacgagc ccgccaccgg actcgatccg caggcacggc tgttcatcca cgagcgcgtg 540 
gccgagctga gcaagcgcgg ggtgaccacc gtgctgacca cgcacgacat ggacgaagcc 600 
gccaagctct gcgaccgcgt cggcatcgtc gaccacggcc gactgctggc cctcgacacc 660 
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ccgcaggcgc 


tgacccggag 


cctgagcagc 


accgccctca 


ccctcaccgt 


ccagcccgcg 


720 


gggcacgacg 


ccgagagcgt 


cgtacgcctg 


ctggagcgga 


tcgagacggt 


cgagcgggtc 


780 


gagctggcac 


accaggaaca 


cgccaaggag 


cagggcggcg 


cgcccgcgcc 


ggtacggctc 


840 


cgcctctaca 


gcgacgcgcc 


gtccggcgcg 


gtgctgccga 


ccgccatcac 


ggccctgacg 


900 


gaagcgagtc 


acgacatcaa 


ggacgtgagc 


gtcggaaccg cgaccctgga 


ggacgtcttc 


960 


atcaagctca 


ccggccggga 


gctgcgatga 








990 



<210> 45 
<211> 317 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 45 

Val Ser Ala Gly Phe Gly Val Glu Pro Gly Ser Leu Arg Trp Met Val 
15 10 15 

He Gly Ala Thr Gly -Met Leu Gly Gly Glu Val Ala Ala Gin Leu Thr 
20 25 30 

Ala Arg Gly Ala Asp Pro Val Gly Val Gly Ser Ala Asp Leu Asp Leu 
35 40 45 

Thr Asp Pro Gin Ala Val Ala Ala Ala Val Ala Asp Gly Gly Pro Asp 
50 55 60 

Val Val Val Asn Cys Ala Ala Trp Thr Ala Val Asp Leu Ala Glu Thr 
65 70 75 80 

Glu Glu Glu Ala Ala Leu Ala Val Asn Gly Thr Gly Ala Gly His Leu 
85 90 95 

Ala Arg Ala Cys Ala Ala Thr Gly Ser Arg Leu Leu His Val Ser Thr 
100 105 110 

Asp Tyr Val Phe Arg Gly Ala Pro Ala Asp Ala Gly His Pro Tyr Ala 
115 120 125 

Glu Asp Ala Glu Pro Asp Pro Ala Thr Ala Tyr Gly Arg Thr Lys Leu 
130 135 140 

Val Gly Glu Arg Ala Val Leu Ala Glu Leu Pro Ala Thr Ala Ala Val 
i45 150 155 160 

Val Arg Thr Ser Trp Leu Tyr Gly Arg Asp Asn Gly Gly Phe Val His 
165 170 175 

Thr Met Ala Arg Leu Ala Arg Glu Pro Gly Arg Thr Val Asp Val Val 
180 185 190 

Asp Asp Gin His Gly Gin Pro Ser Trp Thr Pro Asp Val Ala Ala Arg 
195 200 205 

He He Glu Leu Ala Ala Leu Pro Ala Asp Arg Ala His Gly Val Phe 
210 215 220 

His Ala Thr Gly Gly Gly Arg Thr Thr Trp Tyr Asp Leu Ala Arg Glu 
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225 230 235 240 

Val Phe Arg Leu Thr Gly Gin Asp Pro Asp Arg Val Arg Arg He Asp 
245 250 255 

Ser Ser Gly Leu Arg Arg Ala Ala Val Arg Pro Ala Trp Ser Val Leu 
260 265 270 

Gly His Asp Arg Trp Ala Ala Thr Gly Leu Ala Pro Met Arg His Trp 
275 280 285 

Arg Thr Ala Leu Ala Asp Ala Leu Met Gly Asp Pro Val Gly Asp Arg 
290 295 300 

Leu Pro Glu Ser Val Asn Ser Pro Gly Pro Lys Gly Cys 
305 310 315 

<210> 46 

<211> 954 

<212> DNA 

<213> Streptomyces aizunensis 

<400> 46 



gtgtccgcgg 


gctttggggt 


ggaacccggg 


tcgctgcggt 


ggatggtgat 


cggcgcgacg 


60 






ggccgcccag 


ctcacggccc 


ggggcgccga 


cccggtgggg 


120 


gtcggcagtg 


cggatctgga 


cctcaccgac 


ccgcaggcgg 


tcgccgcggc 


cgtggccgac 


180 


ggcggccccg 


atgtcgtcgt 


caactgcgcc 


gcctggaccg 


ccgtggacct -ggccgagacc 


240 


gaggaggagg 


cggccctcgc 


cgtcaacggg 


acgggagcgg 


gccacctcgc 


ccgggcctgc 


300 


gccgccaccg 


gcagccggct 


cctccacgtc 


tccaccgact 


acgtcttccg 


aggtgccccg 


360 


gccgatgccg 


gacaccccta 


tgcggaggac 


gccgaacccg 


accccgccac 


cgcgtacgga 


420 


cgcaccaagc 


tcgtcggcga 


gcgcgccgtc 


ctcgccgaac 


tccccgccac 


cgctgccgtg 


480 


gtgcgcacgt 


cctggctgta 


cggacgcgac 


aacggcggct 


tcgtgcacac 


catggcccgg 


540 


ctcgcgcgcg 


agccgggacg 


caccgtggac 


gtggtcgacg 


accagcacgg 


acagccgagc 


600 


tggacccccg 


atgtcgcggc 


ccggatcatc 


gagctcgccg 


ccctgcccgc 


cgaccgggcg 


660 


cacggcgtct 


tccatgccac 


cggcgggggc 


cgcaccacct 


ggtacgacct 


ggcccgcgag 


720 


gtgttccggc 


tgaccggcca 


ggacccggac 


cgggtccggc 


gcatcgacag 


ctccgggctg 


780 


cgacgggcgg 


cggtccgccc 


ggcatggagc 


gttctgggcc 


atgaccgctg 


ggccgccacg 


840 


gggctcgccc 


cgatgcgtca 


ctggcgcacg 


gccctcgcgg 


acgccctcat 


gggcgacccc 


900 


gtgggcgacc 


gacttcccga 


gagtgtgaac 


tcccccggcc 


cgaaaggctg 


ttga 


954 



<210> 47 

<211> 204 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 47 
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Val Lys Ser Leu Ser lie Glu Gly Ala Trp Leu Tyr Glu Pro Leu Leu 
15 10 15 

His Asp Asp Glu Arg Gly Thr Phe Leu Glu Val Phe Gin Ser Gin Ala 
20 25 30 

Phe Glu Leu Ala Thr Gly Arg Arg Leu Glu Leu Ala Gin Val Asn Cys 
35 40 45 

Ser Val Ser Arg Arg Gly Val Val Arg Gly Val His Phe Ala Asp Leu 
50 55 60 

Pro Pro Gly Gin Ala Lys Tyr Val Thr Cys Val Arg Gly Ala Val Arg 
65 70 75 80 

Asp Val He Val Asp Leu Arg Thr Gly Ser Pro Thr Tyr Arg Ala Trp 
85 90 95 

Glu Ala Val Glu Leu Asp Asp Arg Asp Arg Arg Ala Val Phe Leu Ser 
100 105 110 

Glu Gly Leu Gly His Ala Phe Gin Ala He Thr Asp Asp Ala Thr Val 
115 120 125 

Val Tyr Leu Thr Thr Ser Gly Tyr Ala Pro Gly Arg Glu His Gly Val 
130 135 140 

His Pro Leu Asp Pro Glu Leu Gly He Thr Trp Leu Pro Gly Met Glu 
145 150 155 160 

Pro Leu Leu Ser Pro Lys Asp Ala Val Ala Pro Thr Leu Ala Val Ala 
165 170 175 

Glu Ala Gin Gly Leu Leu Pro Ala Tyr Glu Asp Cys Val Arg Tyr Val 
180 185 ~ 190 

Ser Ser Leu Ala Thr Pro Leu Ser Glu Glu Thr Pro 
.195 200 

<210> 48 
<211> 615 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 48 

gtgaaatccc tgtcgataga gggcgcctgg ctctatgagc cgctgctcca cgacgatgag 60 
cgcggcacgt tcctggaggt gttccagagc caggccttcg agctggccac cggccgccgc 120 
ctcgaactgg cccaggtcaa ctgctccgtg tcccgccgcg gcgtcgtgcg cggcgtccac 180 
ttcgccgacfc taccgcccgg ccaggccaag tacgtcacct gcgtacgcgg cgcggtgcgc 240 
gatgtgatcg tggacctgcg caccggctcg cccacctacc gcgcctggga ggccgtcgaa 300 
ctcgacgacc gcgaccggcg ggcggtcttc ctctccgagg gcctcggcca cgccttccag 360 
gcgatcaccg acgacgccac cgtcgtctac ctgaccacct cgggctacgc ccccggccgt 420 
gagcacggcg tccacccgct cgacccggag ctgggcatca cctggcttcc cggcatggaa 480 
ccgctgctgt ccccgaagga cgctgtcgcc cccaccctcg cggtggccga ggcccagggt 540 



WO 2004/065401 



PCT/CA2004/000068 



ctgctgcccg cgtacgagga ctgcgtacgg tacgtgtcct cgctcgccac accactcagc 600 



<210> 49 
<211> 328 
<212> PRT 

<213> Streptomyces aizunensis 
<400> . 49 

Val Ala Asn Lys Pro He Leu Phe Tyr Val Leu Glu Gly He Ala Asp 
15 10 15 

Ala Gly Val Thr Asp Val Gly He He Val Gly Asp Thr Ala Asp Glu 
20 25 30 

lie Arg Ala Ala Val Gly Asp Gly Ser Arg Phe Gly He Ser Val Thr 
35 40 45 

Tyr He Pro Gin His Gin Pro Leu Gly Leu Ala His Ala Val Arg He 
50 55 60 

Ala Arg Asp Trp Leu Gly Glu Asp Asp Phe Val Met Tyr Leu Gly Asp 
6 5 70 75 80 

Asn Phe Leu Leu Gly Gly He Ser Glu Gin Leu . Glu Glu Phe Arg Thr 
85 90 95 

Arg Arg Pro Ala Ala Gin He Met Leu Thr Arg Val Pro Asp Pro Ser 
100 105 110 

Ala Phe Gly Val Val Thr Leu Asp Glu Ala Gly Arg Val Thr Gly Leu 
115 120 125 

Glu Glu Lys Pro Lys Phe Pro Lys Ser Asp Leu Ala Leu Val Gly Val 
130 135 140 

Tyr Phe Phe Thr Ala Ala Val His Asp Ala Val Asp Ala He Gin Pro 
145 150 155 160 

Ser Ala Arg Gly Glu Leu Glu He Thr Glu Ala Leu Gin Trp Leu Leu 
165 170 175 

Asp Lys Gly Leu Gly He Ala Ser Ser Thr Val Asn Gly Tyr Trp Lys 
180 185 190 

Asp Thr Gly Asn Ala Thr Asp Met Leu Glu Val Asn Arg Thr Val Leu 
195 200 205 

Asp Arg Leu Thr Pro Tyr Cys Asp Gly Ser Val Asp Gly Glu Ser Glu 
210 215 220 

Leu Val Gly Arg Val Val Val Glu Asp Gly Ala Val He Thr Arg Ser 
225 230 235 240 

Arg He Val Gly Pro Ala He He Gly Arg Gly Thr Arg Val Glu Gly 
245 250 255 

Ser Tyr He Gly Pro Phe Thr Ser Val Gly Ala Asp Cys Val Val Val 



gaggagaccc cgtga 



615 



260 



265 



270 
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Asp Ser Glu He Glu Tyr Ser He Val Leu Ala Gly Ala Ala He Asp 
275 280 285 

Gly Val Gly Arg He Glu Ala Ser Met He Gly Arg Gin Ala Gin Val 
290 295 300 

Thr Pro Ala Pro Arg Thr Pro Gin Ala His Arg Leu He Leu Gly Asp 
305 310 315 320 

His Ser Lys Val Gin He Arg Ser 
325 

<210> 50 
<211> 987 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 50 

gtggccaaca aacccatcct cttctacgtc ctggaaggga tcgccgacgc gggcgtcacc 60 

gatgtcggca tcatcgtcgg cgacacggcc gacgagatca gggcggccgt cggcgacggc 120 

tcccgcttcg gcatcagcgt cacctacatc ccgcagcacc agccgctcgg cctggcccac 180 

gccgtgcgca tcgcacggga ctggctcggc gaggacgact tcgtgatgta cctgggcgac 240 

aacttcctgc tcggcgggat cagcgagcag ctggaggagt tccgcacccg gcggcccgcc 3 00 

gcgcagatca tgctcacccg ggtccccgat ccctccgcct tcggcgtcgt caccctcgac 360 

gaggcgggcc gggtcaccgg cctggaggag aagccgaagt tccccaagag cgatctcgcg 420 

ctggtcggcg tgtacttctt caccgccgcc gtgcacgacg ccgtggacgc catccagccc 480 

tccgcccgcg gcgagctgga gatcaccgag gccctccagt ggctcctcga caagggcctc 540 

ggcatcgcgt cctccacggt caacggctac tggaaggaca ccggcaacgc caccgacatg 600 

ctggaggtca accgcacggt gctcgacagg ctgaccccgt actgcgacgg ctccgtcgac 660 

ggcgagagcg aactggtcgg ccgggtcgtc gtcgaggacg gcgcggtgat cacccgctcc 720 

cggatcgtgg gccccgccat catcggccgc ggcacccgcg tcgagggctc ctacatcggc 780 

ccgttcacct ccgtcggggc ggactgcgtg gtcgtcgaca gcgagatcga gtactccatc 840 

gtgctggccg gcgcggccat cgacggcgtc ggccggatcg aggcgtccat gatcggccgt 900 

caggcgcagg tcacccccgc gccccgcacg ccccaggccc accgtctgat cctcggcgac 960 

cacagcaagg tgcagatccg ttcatga 987 

<210> 51 
<211> 328 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 51 

Met Asn He Leu He Thr Gly Ala Ala Gly Phe He Gly Ser His Leu 
15 10 15 
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Val Arg Thr lie Leu Gly Pro Asp Lys Pro Leu Gly Asp Asp Val Arg 



Val Thr Val Leu Asp Ala Leu Thr Tyr Ala Gly Asn Arg Ala Ser Leu 
35 40 45 

Ala Ala Val Glu Asp Glu Pro Gly Phe Thr Phe Val His Gly Asp lie 
50 55 60 

Thr Asp Ala Leu Leu Val Asp Arg Leu Val Ala Ala His Asp Ala Val 
65 70 75 80 

Val His Leu Ala Ala Glu Ser His Val Asp Arg Ser He Trp Arg Ala 
85 90 95 

Asp Ala Phe Val Arg Thr Asn Val Leu Gly Thr His Thr Leu Leu Glu 
100 105 110 

Ala Ala Leu Arg His Gly Thr Gly Pro Phe Val His Val Ser Thr Asp 
115 120 125 

Glu Val Tyr Gly Ser Val Pro Val Gly Ser Ser Val Glu Ser Asp Pro 
.130 135 140 

Leu Thr Pro Ser Ser Pro Tyr Ser Ala Ser Lys Ala Ser Ser Asp Leu 
145 150 155 160 

Leu Ala Leu Ala Tyr His His Thr His Gly Leu Asp Val Arg Val Thr 
165 170 175 

Arg Cys Ser Asn Asn Tyr Gly Pro Tyr Gin His Pro Glu Lys Val He 
180 185 190 

Pro Leu Phe Val Thr Arg Leu Leu Ser Gly Ala Ala Val Pro Leu Tyr 
195 200 205 

Gly Asp Gly Gly Asn Val Arg Asp Trp Leu His Val Asp Asp His Cys 
210 215 , 220 

Arg Ala Leu Leu Ala Val Leu Thr Asp Gly Arg Ala Gly His Thr Tyr 
225 230 235 ' 240 

Asn He Gly Gly Gly Thr Glu Leu Thr Asn Lys Glu Leu Thr Gly Leu 
245 250 255 

Leu Leu Asp Ala Cys Gly Ala Gly Trp Asp Arg Val Glu His Val Thr 
260 265 270 

Asp Arg Lys Gly His Asp Arg Arg Tyr Ser Val Asp Trp Thr Lys He 
275 280 285 

Arg Thr Glu Leu Gly Tyr Thr Pro Ala His Asp Phe Ala Glu Gly Leu 
290 295 300 

Ala Glu Thr Val Ala Trp Tyr Arg Thr Asn Arg Pro Phe Trp Ala Ala 
305 310 315 320 

Pro Gly Ala Glu Leu Gin Gly Ala 
325 

<210> 52 
<211> 987 
<212> DNA 
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<213> Streptomyces aizunensis 




<400> 52 
atgaacatcc 


tgatcacggg agcggccggc ttcatcggct cccacctcgt acgcacgatc 


60 


ctgggcccgg 


acaaaccgct cggcgacgac gtccgcgtca ccgtcctgga cgcgctgacc 


120 


tacgcgggca 


accgcgcctc cctcgccgcc gtcgaggacg aaccgggctt caccttcgtg 


180 


cacggcgaca 


tcaccgacgc gctgctggtg gaccgcctgg tggcggccca cgacgccgtg 


240 


gtgcacctgg 


ccgccgagtc gcacgtcgac cgttcgatct ggcgggccga cgcgttcgta 


300 


cgcaccaatg 


tgctcggcac ccacaccctg ctggaggccg cgctgcggca cggcaccggc 


360 


ccgttcgtgc 


acgtgtcgac cgacgaggtg tacggctcgg tcccggtcgg ctcgtccgtc 


420 


gagagcgacc 


cgctgacgcc cagctcgccc tactccgcgt ccaaggcgtc cagtgatctg 


480 


ctggccctgg 


cctaccacca cacccacgga ctcgacgtgc gggtgacgcg ctgctccaac 


540 


aactacgggc 


cctaccagca cccggagaag gtgatcccgc tcttcgtcac ccggctgctc 


600 


agtggcgccg 


ccgtcccgct ctacggcgac ggcgggaacg tacgcgactg gctgcacgtc 


660 


gacgaccact 


gccgcgctct gctggccgtc ctcaccgacg ggcgcgcggg gcacacgtac 


720 


aacatcggcg 


gcggcaccga gctcaccaac aaggagctga ccggcctgct gctggacgcc 


780 


tgcggcgccg 


gatgggaccg ggtcgagcac gtcaccgacc gcaagggcca cgaccgccgg 


840 


tactccgtcg 


actggacgaa gatccgcacc gagctgggct acacccccgc gcacgacttc 


900 


gccgagggcc 


tcgccgagac cgtcgcctgg tacagaacca accgcccgtt ctgggcagcg 


960 


cccggggcgg 


agcttcaggg cgcatga 


987 



<210> 53 

<211> 214 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 53 

Met Thr His Glu Gly Thr Arg His Ser Thr Arg Glu Thr Thr Pro Asp 
1 5 10 • 15 

Asp Val Ser Leu He Gin He Arg Gin Pro Ala He Pro Ser Ser Tyr 
20 25 30 

Arg Met He Cys Phe Pro Ser Ser Arg Asn Ser Ser He Cys Tyr Leu 
35 40 45 

Ala Met Ser Glu Leu Leu Leu Pro Thr Val Glu Leu Leu He Val Gin 
50 55 60 

Tyr Pro Ala Leu Thr Ser Glu Glu Glu His Ser Ala Glu Glu Asp Ala 
65 70 75 80 

Ala Leu Ala Asp Lys He Phe Glu Ala Val Arg Gly Trp Ala Asp Arg 
85 90 95 
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Pro Leu Ala Leu Phe Gly His Arg Leu Gly Ala Glu Leu Ala Tyr Ala 
100 105 110 

Val Ala Gin Arg Leu Glu Arg Glu Thr Asp Ala Ala Pro Leu Thr Leu 
115 120 125 

Phe Val Ser Gly Arg Thr Gly Pro Gly His Arg Gly Ser Leu Gly Pro 
130 135 140 

Pro Ala Leu Asn Cys Arg Val Val Ala Leu Ala Gly Tyr His Asp Pro 
145' 150 155 160 

Arg Ala Pro Leu Ala Gly Val Arg Ala Trp Arg Arg Cys Thr Ala Gly 
165 170 175 

Arg Phe Asp Leu Glu Val Phe Pro Gly Thr Arg Gly Tyr Leu Asp Ser 
180 185 190 

His Arg Arg Glu Val Val Asn Leu Val His Asp Gin Leu He Ser Leu 
195 200 205 

Arg Gly Pro Glu Pro Asp 
210 

<210> 54 

<211> 645 

<212> DNA 

<213> Streptomyces aizunensis 

<400> 54 



atgacgcatg 


agggcacccg •gcactccacg 


agggagacca 


cccccgacga 


cgtcagcctg 


60 


atccagatcc 


ggcagccggc gatcccgagc 


agctaccgca 


tgatctgttt 


ccccagttcg 


120 


cggaactcct 


cgatctgcta tctggccatg 


tcggaactgc 


tgctgcccac 


cgtggaactg 


180 


ctcatcgtcc 


agtacccggc cctgacctcc 


gaggaggagc 


attcggccga 


ggaggacgcg 


240 


gcgctcgccg 


acaagatctt cgaagcggtc 


cggggctggg 


ccgaccgccc 


gctcgccctc 


300 


ttcgggcacc 


gcctcggtgc cgaactcgcc 


tacgcggtcg 


cccagcggct 


ggaacgggag 


360 


accgacgcgg 


cacccctgac cctgttcgtc 


tccggacgca 


cgggaccggg 


ccaccgcggc 


420 


agcctcggcc 


cgcccgcgct caactgccgg 


gtcgtcgccc 


tggccgggta 


ccacgacccc 


480 


cgcgcacccc 


tggccggggt acgggcctgg 


cggcgctgca 


cggcgggacg 


gttcgacctg 


540 


gaggtctttc 


ccggcacccg cggctacctc 


gactcgcacc 


gccgcgaggt 


cgtcaacctc 


600 


gtgcacgacc 


agctgatttc gctccgcgga 


ccggagcccg 


actga 




645 



<210> 55 

<211> 470 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 55 



Val Arg Pro Met Thr Ala Lys He Phe Ala Val Asp Ser Val Arg Pro 
15 10 15 
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He Asp Glu Phe Glu Gin Asp Ala Leu Arg Val Ala Asp Val He Arg 



Glu Arg Gly Val Cys Leu Gly Asp Arg Val Met Leu Lys Ala Gly Asn 
35 40 45 

Ser Ala Ser Tyr Val Cys Val Leu Tyr Ala Leu Met His He Gly Ala 
50 " 55 60 

Ser He Val Leu Val Asp Gin Gin Glu His Lys Glu Glu Thr Arg Arg 
65'- 70 75 80 

He Ala Leu Arg Thr Gly Val Lys Val Thr Phe Val Asp Asp Glu Thr 
85 90 95 . 

Pro He Asp Gin Asp Ala Asp Pro He His Leu Tyr Glu Leu Met Val 
100 105 HO 

Ala Thr Gin Asn Arg Pro Pro Met Asp Ser Ala Leu Ser Phe Asp Ala 
115 120 125 

Trp Gly Glu Leu Ser Asp Gly Leu He Met Trp Thr Ser Gly Ser Thr 
130 135 140 

Gly Ser Pro Lys Gly Val Val Lys Ser Gly Gly Lys Phe Leu Ala Asn 
145 ~ 150 155 160 

Leu Arg Arg Asn Ala His Gin Val Gly His Arg Pro Asp Asp Val Leu 
165 170 175 

Met Pro Leu Leu Pro Phe Ala His Gin Tyr Gly Leu Ser Met Val Leu 
180 185 190 

He Ala Trp Leu Thr Arg Cys Ser Leu Val He Ala Pro Tyr Arg Arg 
195 200 205 

Leu Asp Arg Ala Leu Arg Met Ala Arg Asp Ser Gly Thr Thr Val He 
210 215 220 

Asp Ala Thr Pro Ser Ser Tyr Arg Ser He Leu Gly Leu Val Thr Arg 
225 230 235 240 

Lys Pro Ala Leu Arg Ala His Leu Ala Gly Thr Arg Met Phe Cys Val 
245 250 255 

Gly Ala Ala Pro Leu Asp Ala Pro Leu Val Glu Ser Tyr Val Gin Glu 
260 265 270 

Phe Gly Leu Pro Leu Leu Asp Ser Tyr Gly Ser Thr Glu Leu Asn Asn 
275 280 . 285 

He Ala Phe Ala Thr Leu Asp Asn Pro Val Ser Cys Gly Arg Ala Met 
290 295 300 

Glu Gly He Gly Leu Arg He Val Asp Glu Asp Gly Arg Glu Val Ala 
305 ' 310 315 320 

Ala Gly Gin Pro Gly Glu He Glu Val Asp Thr Pro Asp Ala Leu Glu 
325 330 335 

Gly Gin He Ala Glu Asp Gly Ser He He Pro Ala Pro Thr Gly Trp 
340 345 350 
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Gin Arg Thr Gly Asp Leu Gly His Leu Asp Ala Asp Gly Asn Leu Tyr 
355 360 365 

Val Leu Gly Arg Lys Phe Ala Val His Arg Met Gly Tyr Thr Leu Tyr 
370 375 . 380 

Pro Glu Leu He Glu Arg Lys Val Ala Ala Glu Gly Cys Pro Thr Arg 
385 390 395 400 

He Val Pro Leu Pro Asp Glu Leu Arg Gly Ser Gin Leu Val Phe Phe 
405 410 415 

Val Glu Asp Asp Glu Gin Arg Asp Ala Gly Tyr Trp Arg Glu Arg Leu 
420 425 430 

Cys Gly Leu Leu Pro Ala Phe Glu Gin Pro Asn Lys Val Val Val Leu 
435 440 445 

Glu Gin Phe Pro Leu Asn Arg Asn Gly Lys Pro Asp Lys Lys Glu Leu 
450 455 460 

Thr Arg Met Ala Ala Glu 
465 470 

<210> 56 

<211> 1413 

<212> DNA 

<213> Streptomyces aizunensis 

<400> 56 



gtgcgaccga 


tgaccgcgaa 


gatctttgca gtcgactcgg tacgacccat agacgagttc 


60 


gagcaggacg 


ccctccgcgt 


cgccgatgtg atccgcgaac gcggagtctg tctcggcgac 


120 


cgggtcatgc 


tgaaggccgg 


caactcggcg agctacgtct gtgtgctgta cgcgctgatg 


180 


cacatcggcg 


cctcgatcgt 


cctcgtcgac cagcaggaac acaaggagga gacccgccgc 


240 


atcgcgctgc 


gcaccggcgt 


caaggtcacc ttcgtcgacg acgagacccc gatcgaccag 


300 


gacgccgacc 


ccatccacct 


gtacgaactc atggtggcca cccagaaccg tccgcccatg 


360 


gacagcgccc 


tgtcgttcga 


cgcctggggc gagctgtccg acggcctcat catgtggacc 


420 


tcgggctcca 


ccggatcgcc 


caagggcgtg gtgaagtccg gcgggaagtt cctggccaac 


480 


ctccggcgca 


acgcccacca 


ggtcggccac cgtcccgacg acgtcctgat gccgctgctg 


540 


ccgttcgccc 


accagtacgg 


cctgtcgatg gtcctcatcg cctggctcac ccgctgctcc 


600 


ctggtgatcg 


ccccctaccg 


gcgtctggac cgggcgctgc gcatggcccg cgactcgggc 


660 


accacggtca 


tcgacgcgac 


cccctccagc taccggagca tcctgggcct ggtgaccagg 


720 


aagcccgccc 


tgcgcgcgca 


cctggcgggc acccggatgt tctgtgtcgg cgcggccccg 


780 


ctcgacgcac 


cgctggtgga 


gagctacgta caggagttcg gcctgccgct gctcgacagc 


840 


tacggctcga 


ccgagctgaa 


caacatcgcc ttcgccaccc tcgacaaccc ggtctcctgc 


900 


ggccgtgcca 


tggagggcat 


cgggctccgg atcgtcgacg aggacggccg ggaggtggcg 


960 


gccgggcagc 


cgggcgagat 


cgaggtcgac acccccgacg cactcgaagg gcagatagcc 


1020 
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gaggacggtt 


cgatcattcc ggcgcccacc ggctggcagc geaegggega cctcggccac 


1080 


ctcgacgcgg 


acggcaacct ctacgtcctg ggacgcaagt tcgccgtgca ccgcatgggc 


1140 


tacacgctct 


atcccgagct catcgagcgc aaggtcgccg ccgagggctg ccccacccgg 


1200 




tgcccgacga actgcgcggc tcccagctgg tgttcttcgt cgaggacgac 


1260 


gage age ggg 


acgccggcta ctggcgggag cggctgtgcg gcctgctgcc cgccttcgag 


1320 


cagcccaaca 


aggtggtcgt cctggagcag ttcccgctca accgcaacgg caagccggac 


1380 


aagaaggagc 


tgacgeggat ggccgccgaa tag 


1413 



<210> 57 
<211> 553 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 57 

Met Thr Ser Phe Ser Pro Ala Pro Thr Thr Met Leu Val Pro Asp Phe 
15 10 15 

Pro Phe Ser Tyr Asp Gly Trp Leu Arg His Pro Ala Gly Leu Gly Ala 
20 25 30 

Leu Pro Pro Glu Arg Ala Gly Thr Pro Val Ala Val Val Gly Gly Gly 
35 40 45 

Met Ala Gly Met Thr Ala Ala Tyr Glu Leu Met Arg Leu Gly Leu Arg 
50 55 60 

Pro Val Val Tyr Glu Ala Glu Gin Leu Gly Gly Arg Met Arg Ser Val 
65 70 75 80 

Pro Phe Pro Gly Gin Pro Gly Leu Val Ala Glu Met Gly Ala Met Arg 
85 90 95 

Phe Pro Leu Ser Ala Arg Ser Leu Phe His Tyr lie Asp Leu Leu Gly 
100 105 110 

Leu Arg Thr Ser Pro Phe Pro Asn Pro Leu Ala Ala Asn Thr Pro Ser 
115 120 125 

Thr Leu He Asp Leu Gly Gly Glu Arg His Thr Ala Arg Ser Ala Glu 
130 135 ■ 140 

Gin Leu Pro Asp Val Tyr Gin Glu Val Ala Ser Ala Trp Glu Lys Ala 
145 150 155 160 

Leu Gin Glu Arg Ala Glu Leu Ala Thr Met Arg Asp Ala He Gin Arg 
165 170 175 

Arg Asp Val Glu Thr Val Lys Gin He Trp Asn Arg Leu Val Arg Glu 
180 185 190 

Phe Asp Asp Gin Ser Phe Tyr Gly Phe Leu Ala Thr Ser Ser Ala Phe 
195 200 205 

Pro Ser Phe Arg His Arg Glu He Phe Gly Gin Val Gly Phe Gly Thr 
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Gly Gly Trp Asp Thr Asp Phe Pro Asn Ser Leu Leu Glu He Leu Arg 
225 230 235 240 

Val Val Tyr Thr Glu Ala Asp Asp Asn Gin Val Ala He Asp Gly Gly 
245 250 255 

Ser Gin Gin Val Pro Arg Gly Leu Trp Glu His Arg Pro Arg Gly Cys 
260 265 270 

Ala His Trp Pro Ala Gly Thr Ser Leu Ala Ser Leu His Gly Gly Thr 
275 280 285 

Ala Arg Pro Arg Val Arg Ala Val Ala Arg Asp Gly Asp Gly Phe Leu 
290 295 i 300 

Val Thr Asp Ala Asp Gly His Arg Glu Arg Phe Ala Ser Val Val Tyr 
305 310 315 320 

Thr Pro His Val Trp Thr Leu Leu Asn Arg Val Ala Cys Asp Pro Ala 
325 330 335 

I 

Leu Leu Thr Gin Pro Leu Trp Thr Ala Val Glu Arg Thr His Tyr Met 
340 345 350 

Gly Ala Ser Lys Leu Phe Val Leu Ala Asp Arg Pro Phe Trp Asn Asp 
355 360 365 

Thr Asp Pro Arg Thr Gly Arg Pro Val Met Ser Met Thr Leu Thr Asp 
370 375 380 

Arg Met Pro Arg Gly Val Tyr Leu Phe Asp Asp Gly Pro Asp Arg Pro 
385 390 395 400 

Gly Val Met Cys Leu Ser Tyr Thr Trp Asn Asp Asp Ser Leu Lys Met 
405 410 415 

Ala Thr Leu Ser Ala Asp Glu Arg Leu Asp Val Leu Leu Glu Lys Leu 
420 425 430 

Gly Val He Tyr Pro Gly Val Asp He Arg Ser His Val He Gly Asp 
435 440 445 

Pro He Thr He Thr Trp Glu Ser Glu Pro His Phe Met Gly Ala Phe 
450 455 460 

Lys Ser Asn Leu Pro Gly Gin Tyr Arg Tyr Gin Arg Arg Leu Phe Thr 
465 470 475 480 

Gin Phe Met Gin Arg Gly Leu Pro Arg Ala Gin Arg Gly Phe Phe Leu 
485 490 495 

Cys Gly Asp Asp Val Ser Trp Thr Ala Gly Phe Ala Glu Gly Ala Val 
500 505 510 

Thr Thr Ala Leu Asn Ala Val Trp Gly Val Leu Asp His Leu Gly Gly 
515 520 525 

Ala Thr Pro Pro Gly Asn Pro Gly Pro Gly Asp Leu Phe Asp Ala Leu 
530 535 540 

Ala Pro Leu Asp Leu Pro Tyr Asp Ser 



WO 2004/065401 



PCT/CA2004/000068 



545 



550 



<210> 58 
<211> 1662 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 58 

atgacgtcat tcagcccggc tcccaccacc atgctcgtgc ccgacttccc gttctcctac 60 

gacggctggc tgcgccatcc cgccggactc ggcgcccttc cgcccgagcg cgccggtacg 120 

ccggtggccg tggtcggcgg gggaatggcg ggaatgaccg ccgcgtacga actgatgcgg 180 

ctgggcctgc gcccggtcgt atacgaggcg gagcaactgg gtggccggat gcggtcggtg 240 

cccttccccg ggcagcccgg cctcgtggcg gagatggggg cgatgcgctt cccgctctcc 300 

gcgcgctcgc tgttccacta catcgacctg ctggggctgc gcaccagccc cttccccaac 3 60 

ccgctggcgg cgaacacccc gagcaccctc atcgacctcg gcggcgaacg gcacaccgcg 420 

cggtccgcgg agcaactccc ggatgtgtac caggaggtgg cctcggcctg ggagaaggcc 480 

ctgcaggagc gggccgagct ggccaccatg cgggacgcca tccagcgccg cgacgtcgag 540 

acggtgaagc agatatggaa ccgactggtc agggagttcg acgaccagtc cttctacggg 600 

ttcctggcga ccagttcggc gttcccgtcg ttccggcacc gggagatctt cggccaggtg 660 

gggttcggca ccggcggctg ggacaccgac ttccccaact cgctcctcga aatcctgcgc 720 

gtggtctaca ccgaggcgga cgacaaccag gtcgccatcg acggcggctc ccagcaggtg 780 

ccgcgcgggc tgtgggagca ccggccgcgg ggctgcgcgc actggccggc cggcacctct 840 

ctcgcctcgc tgcacggagg gacggcccgg ccacgggtgc gggccgtcgc cagggacggt 900 

gacggcttcc tcgtcaccga cgccgacgga caccgggagc ggttcgcctc ggtggtgtac 960 

accccgcacg tgtggaccct gctgaaccgg gtcgcgtgcg atccggcgct gctgacgcag 1020 

ccgctgtgga ccgccgtgga gcgcacccac tacatggggg cctccaaact gttcgtcctg 1080 

gccgaccggc ccttctggaa cgacaccgat ccgcggaccg gccgtccggt gatgagcatg 1140 

acgctcacgg accggatgcc gcgcggggtg tatctcttcg acgacggccc ggaccgcccc 1200 

ggcgtgatgt gcctgtcgta cacctggaac gacgactcgc tgaagatggc gacgctgagc 1260 

gccgacgagc ggctggacgt gctgctggag aagctcggcg tgatctatcc cggcgtcgac 1320 

atccgctccc acgtcatcgg tgatccgatc accatcacct gggagagcga gccgcatttc 1380 

atgggcgcgt tcaagtccaa tctgccgggc cagtaccgct accagcgcag gctgttcacg 1440 

cagttcatgc agcgcgggct gccgcgggcc cagcgcggct tcttcctgtg cggcgacgac 1500 

gtgtcctgga cggcgggctt cgcggagggc gcggtcacga cggcgctgaa cgcggtgtgg 1560 

ggcgtactgg accacctggg cggggccacg ccgcccggca accccggccc cggcgacctc 1620 

ttcgacgcgc tggctcccct cgacctcccc tacgacagct ga 1662 
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<210> 59 
<211> 231 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 59 

Met He Glu Glu Leu Leu Pro Glu Gly Ala Val Ala Ser Glu Ala Phe 
15 10 15 

Gly Pro Asp Gly Ser Ala Leu Leu Tyr Pro Glu Glu Ala Ala Leu Val 
20 25 30 

Ala Met Thr Thr Asp Leu Arg Arg Glu Glu Phe Ala Thr Val Arg Ala 
35 40 45 

Cys Ala Arg Arg Ala Leu Ala Ala Leu Gly Leu Pro Ser Ala Pro Val 
50 55 60 

Leu Pro Gly Val Arg Asn Val Pro Gin Trp Pro Asp Gly Val Val Gly 
65 70 75 80 

Ser Met Thr His Cys Ala His Tyr Arg Ala Ala Val Leu Ala Arg Asp 
85 '90 95 

Thr Asp Leu Ala Met He Gly He Asp Ala Glu Pro Asp Leu Pro Leu 
100 105 110 

Pro Glu Gly Val Leu Glu Ser He Ala Leu Pro Arg Glu Leu Ala Trp 
115 120 125 

Ala Arg Ser Gly Gly Tyr Gly Ser Ser Leu Arg Arg Asp Arg Leu Leu 
130 135 140 

Phe Ser Ala Lys Glu Ala Val Tyr Lys Thr Trp Tyr Pro Leu Leu Gly 
145 150 155 160 

Thr Glu Leu Asp Phe Asp Asp Ala Asp He Thr Phe Arg His Glu Val 
165 ' 170 175 

Gly Pro Asn Gly Arg Pro Gin Gly Thr Phe Thr Ala Arg He Leu Arg 
180 185 190 

Pro Leu Pro Gly Pro Asp Gly Arg Pro Val Asp Arg Phe Thr Gly Arg 
195 ' 200 205 

Trp Leu Ser Asp Arg Gly He He Val Thr Val He Thr Leu Pro Ala 
210 215 220 

Tyr Arg Val Ala Thr Thr Arg 
225 230 

<210> 60 
<211> 696 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 60 

atgatcgagg aactgctccc cgaaggggcg gtcgcgagcg aggccttcgg gccggacgga 60 
tcggcgctgc tctaccccga ggaggcggcg ctggtcgcca tgacgacgga tctgcgccgc 120 
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180 
240 
300 



gaggagttcg ccaccgtccg ggcgtgtgcg cggcgcgccc tcgccgcact ggggctgccg 
tctgctcccg tactgcccgg ggtgcgcaat gtgccccagt ggcccgacgg cgtggtcggc 
agcatgaccc attgcgccca ctaccgggcc gccgtcctgg cgcgggacac ggacctggcg 

atgatcggca tcgacgccga acccgatctg cccctgcccg aaggggtgct ggagtcgatc 360 

gcgctgccgc gcgagctggc ctgggcgcgc tcgggaggat acggctccag cctgcgccgg 420 

gaccgtctgc tcttcagtgc caaggaagcg gtctacaaga cctggtaccc gctgctgggc 480 

accgagctgg acttcgacga cgccgacatc accttccgcc acgaggtcgg cccgaacggc 540 

cggccgcagg gcacgttcac ggcccgcatt ctgcgtccgc tgcccggtcc cgacgggcgg 600 

ccggtggaca ggttcacggg ccgctggctt tcggaccgcg gcatcatcgt cacggtcatc 660 

accctgcccg cctatcgcgt ggcgaccacg cggtaa 696 

<210> 61 
<211> 306 
<212> PRT 

<213> Streptomyces .aizunensis 
<400> 61 

Met Ser His Thr Pro Pro Asp His Val Thr Ala Glu Ala Gly Pro Arg 
15 10 15 

Leu Leu Ala Val Ser Asp Leu His He Gly Met Ala Asp Asn Arg Pro 
20 25 30 

He Thr Glu Ser Leu Arg Pro Ser His Glu Asp Asp Trp Leu He Val 
35 40 45 

Ala Gly Asp Val Gly Glu Leu Thr Glu Asp He Glu Trp Ala Leu Arg 
50 55 60 

Leu Leu Ala Gly Arg Phe Ala Lys Val Val Trp Ala Pro Gly Asn His 
65 70 75 80 

Glu Leu Trp Thr Pro Arg Glu Asp Thr Val Gin Leu Arg Gly Glu Glu 
85 90 95 

Arg Tyr Arg Tyr Leu Val Glu Met Cys Arg Gly Leu Gly Val Val Thr 
100 105 110 

Pro Glu Asp Pro Trp Pro Val Trp Glu Gly Pro Gly Gly Pro Val Ala 
115 120 125 

Val Ala Pro Leu Phe Leu Leu Tyr Asp Tyr Thr Phe Arg Val Ala Gly 
130 135 140 

Thr Ser Thr Lys Glu Glu Ser Leu Ala Arg Ala His Glu Ala Gly Val 
145 150 155 160 

Val Cys Thr Asp Glu Tyr Leu Leu His Pro Asp Pro Tyr Arg Ser Arg 
165 170 175 

Asp Asp Trp Cys Arg Ala Arg Val Ser Ala Thr Arg Arg Arg Leu Val 
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180 185 190 

Ala His Asp Pro Ser Val Pro Leu Val Leu Val Asn His Phe Pro Leu 
195 200 205 

Val Arg Glu Pro Thr Asp Val Leu Trp His Pro Glu Phe Ala Gin Trp 
210 215 220 

Cys Gly Thr Val Leu Thr Ala Asp Trp His Arg Arg Phe Ser Thr Ala 
225 230 235 240 

Ala Val Val Tyr Gly His Leu His He Pro Arg Thr Thr Trp Tyr Asp 
245 250 255 

Gly Val Arg Phe Glu Glu Val Ser He Gly .Tyr Pro Arg Glu Trp Arg 
260 265 270 

Arg Arg Gly His Pro Arg Gly Leu Leu Arg Gin He Leu Pro Tyr Thr 
275 280 285 

Pro Glu Pro Glu Pro Glu Thr Pro Ala Arg Thr Glu Pro Gin Glu Thr 
290 295 300 

Arg Ala 
305 

<210> 62 

<211> 921 

<212> DNA 

<213> Streptomyces aizunensis 

<400> 62 



atgtcgcaca 


caccgcctga ccacgtcacc gcggaggccg gtccccggct 


gctcgcggtg 


60 


agcgatctgc 


acatcgggat 


ggccgacaac cggcccatca ccgagtcgct 


gcgcccctcc 


120 


cacgaggacg 


actggctgat 


cgtggccggg gacgtcggcg agctgaccga 


ggacatcgag 


180 


tgggcgctgc 


gcctgctggc 


cgggcggttc gccaaggtcg tgtgggcgcc 


gggcaaccac 


240 


gagctgtgga 


ccccgcgcga ggacacggtg cagttgcgcg gcgaggagcg 


ctaccggtac 


300 


ctggtggaga 


tgtgccgggg gctgggcgtg gtcacgcccg aggacccgtg 


gccggtgtgg 


360 


gagggtcccg 


gcggcccggt 


cgcggtcgct ccgctgttcc tgctgtacga 


ctacacgttc 


420 


cgggtggcgg 


gcacctcgac 


caaggaggag tcgctggccc gggcgcacga 


ggcgggtgtg 


480 


gtgtgcacgg 


acgagtacct 


gctccacccc gacccgtacc ggagccgtga 


cgactggtgc 


540 


cgggcccgtg 


tctccgcgac 


ccggcggcgg ctggtggcgc acgatccgtc 


ggtgccgctg 


600 


gtgctggtca 


accacttccc 


gctggtgcgc gagcccacgg acgtgctgtg 


gcacccggag 


660 


ttcgcgcagt 


ggtgcggcac 


ggtgctgacc gccgactggc accgccggtt 


cagcacggcc 


720 


gccgtggtgt 


acgggcacct 


gcacatcccc aggaccacct ggtacgacgg 


ggtccggttc 


780 


gaggaggtgt 


cgatcggcta 


cccgcgcgag tggcgccggc gcggccatcc 


cagggggctg 


840 


ctgcggcaga 


tcctgccgta 


caccccggaa ccggaaccgg agacccccgc 


caggaccgaa 


900 


ccgcaggaga 


cacgggcatg 


a 




921 
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<210> 63 
<211> 998 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 63 

Met Gly Lys Ala Phe Ala Ala Val Leu Val Glu Arg Asp Glu Gin He 
15 10 15 

Gly Arg Leu Thr Ser Phe Val Ser Gly Thr Ala Ser Gly Ala Val Ala 
20 25 30 

Ala Ala Ala Ala Gly Thr Gly Arg He Ala Val He Asp Gly Pro Val 
35 40 45 

Ala Ser Gly Lys Thr Ala Leu Leu His Arg Val Leu Glu Leu Thr Ala 
50 55 60 

Gly Ala Gly Pro Arg Val He Thr Ala Val Thr Ser Pro Ala Glu Gin 
65 70 75 80 

Ser Met Pro Phe Gly Val Val Glu Gin Leu Val Arg Asp Ala Gin Ala 



Val Ser Asp Arg Leu Pro Leu His Pro Ser Ala Gly Pro Asp Ala Ala 
100 105 110 

Leu Asp Ser Thr Pro Arg Pro Glu Ser Glu Pro Val Pro Ala Glu He 
115 120 125 

Leu Met Ala Phe His Leu Gin Leu Ala Glu Val Cys Ala Arg Gly Pro 
130 135 140 

Val Leu He Val Val Asp Asp Val Gin Tyr Ala Asp Pro Gin Ser Leu 
145 150 155 160 

Tyr Cys Leu Ala His Met Leu Leu Arg Ala Ser Ala Ser Gly Ala Val 
165 170 175 

Val Ser Leu Leu Val Ser Arg Gly Pro Asp Val Gly Gly Thr Pro Pro 
180 185 190 

Val Val Leu Glu Glu Leu Leu Tyr Gin Leu Arg Gly Leu His Val Arg 
195 200 205 

Leu Gly Pro Leu Ser Val Asp Gly Val Gly Arg Leu Leu Ala Ala Arg 
210 215 220 

Asp Pro Glu Ala Gly Ala Arg Lys Pro Ala Ala Pro Ala Ser Trp Ser 
225 230 235 240 

Thr Pro Leu Ala Ala Ser Val His Ala Ala Thr Gly Gly Asn Pro Leu 
245 250 255 

Leu Val His Gly Leu He Glu Asp Arg Leu Ser Arg Gin Arg Leu Leu 
260 265 270 

Ala Ala Gly Pro Gly Ala Gly Pro Ala Ser Ala Glu Ala Gly Asn Gly 



85 



90 



95 



275 



280 



285 
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Thr Gly Asn Glu Thr Glu Asp Ala Leu Ala Gly Thr Pro His Ala Gly 
290 295 300 

Asp Gin Phe Leu Gin Ser Ala Leu He Cys Val His Arg Thr Gly Ser 
305 310 315 320 

Asp Gly Leu Arg Val Ala Gin Gly He Ala Leu Leu Gly Gly Ala Gly 
325 330 335 

Ser Thr Ser Leu Leu Ala Arg Leu Val Glu Val Glu Glu Trp Thr Val 
340 345 350 

Glu Gin Val Val Thr Ala Leu Asn Glu Ala Gly Val Leu Glu Lys Ser 
355 360 365 

Val Phe Arg His Gly Gly Val Gin Thr Ala Val Val Glu Ser Leu Thr 
370 375 380 

Asp Glu Ala Ala Thr Arg Leu Arg Gin Arg Ala Ala Val Leu Leu Tyr 
385 390 395 400 

Glu Asp Gly Ala Ala Pro Leu Thr He Ala Ala Gin Leu Leu Ser His 
405 410 415 

Glu Met Ser Ala Pro Asp Glu Glu Trp Val Pro Arg Val Leu Ser Glu 
420 425 430 

Ala Ala Arg Ala Ala Leu Cys Thr Gin Gin Val Glu Phe Ala Val Arg 
435 440 445 

Cys Leu Arg Met Ala Glu Ser Cys Cys Arg Asp Glu Thr Glu Arg Met 
450 455 460 

Leu Leu Arg Ala His Leu Ala Lys Tyr He Trp Arg Val Gin Pro Ser 
465 470 475 480 

Ala Trp Pro Gin Gin Leu Arg Pro Leu Leu Gly Ala Val Arg Asp Gly 
485 490 495 

Leu Leu Pro Pro Val Asp Thr Val Arg Leu Val Tyr Asp Leu Leu Trp 
500 505 510 

Asn Gly Trp Met Asp Asp Ala Ala Ala Ala He Arg Gin Val Val Asp 
515 520 525 

Val Leu His Arg Ser Pro Asp Ala Arg Leu Ala Thr Glu Leu Gly Ala 
530 535 540 

' Leu Arg Leu Ala Leu Ala Ser Thr Tyr Pro Ala Val Leu Glu His Leu 
545 550 555 560 

Gly Asp Val* Pro Ala Pro Ala Arg Gly Ala Gly Glu Arg Leu Ser Ala 
565 570 575 

Gin Glu Glu He Leu Leu Thr Ser Ala Arg Val Leu His Gly Val Leu 
580 585 590 

Arg Gly Gly Asp Gly Ala Arg Asp Thr Asp Pro Asp Thr Asp Ala Glu 
595 600 605 

Asp Phe Ala Glu Ser Ala Glu Arg Thr Leu Ala Gly Thr Arg Leu Thr 
610 615 620 
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Glu Glu Thr His Leu Gly Leu Arg Ala Cys Leu Leu Thr Leu phe Tyr 
625 630 635 640 

Ala Asp Arg Pro Ala Thr Ala Thr Leu Trp Ala Asp Arg Leu Leu Val 
645 650 655 

Glu Ala Ala Asp Arg Lys Ala Pro Gly Trp Thr Ala Val Leu Arg Ala 
660 665 670 

He Arg Ala His Met Ser Leu Arg Arg Gly His Leu Val Glu Ala Arg 
675 680 685 

Arg Leu Ala Glu Gin Ala Leu Asp Gin Leu Pro Pro His Gly Trp Gly 
690 695 700 

Val Gly He Gly Met Pro Leu Ser Ala Leu He Glu Ala Arg Thr Ala 
705 710 715 720 

Met Gly Asp His Glu Ala Ala Ala Glu Leu Leu Asp Arg Pro Val Pro 
725 730 735 

Glu Asp Met Leu Thr Thr Arg His Gly Leu His Tyr Leu Tyr Ala Arg 
740 745 750 

Gly Arg His Gin Leu Ala Thr Gly Arg His His Ala Ala Leu Thr Asp 
755 760 765 

Phe Thr Ala Cys Gly Glu Leu Met Arg Arg Trp Gly Met Asp Arg Ser 
770 775 780 

Thr Leu Val Pro Trp Arg Val Gly Val Ala Glu Ala Arg Leu Ala Leu 
785 790 795 800 

Gly Ser Arg Glu Glu Ala Glu Arg Phe Ala Arg Glu Gin Leu Ala Gly 
805 810 815 

Asp Ala Gly Gin Arg Val Arg Gly His Ala Leu Arg Val Leu Ala Ala 
820 825 830 

Ala Arg Pro Leu Arg Glu Arg Pro Ala Leu Leu Ala Gin Ala Val Ala 
835 840 845 

Leu Leu Gin Glu Asp Ser Asp Trp Tyr Glu Leu Ala Arg Ala Leu Thr 
850 855 860 

Asp Leu Gly Gin Ala Tyr Lys Gin Leu Gly Asp Pro Ser Gin Gly Lys 
8 65 870 875 880 

Val His Thr Arg Arg Ala Trp Arg He Ala Lys Gly Cys Gly Ala Arg 
885 890 895 

Glu Leu Tyr Arg Ser Leu His Pro Ser Gin Pro Pro Ala Pro Ser Ala 
900 905 910 

Pro Ala Ala Gin Pro Arg Pro Ala Ala Pro Ala Asp Ala Ala Arg Pro 
915 920 925 

Pro Ser Ala Ala Val Ser Ser Leu Thr Asp Ala Glu Arg Lys Val Ala 
930 935 940 

Ala Leu Ala Ala His Gly Tyr Thr Asn Arg Glu He Gly Ala Lys Leu 
945 950 955 ' 960 
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Phe lie Thr Val Ser Thr Val Glu Gin His Leu Thr Arg Val Tyr Arg 
965 970 975 

Lys He Asn He Thr His Arg Gin Asp Leu Pro Val Ser Leu Asp Thr 
980 985 990 

Asp Val Ala His Thr Ala 
995 

<210> 64 

<211> 2997 

<212> DNA 

<213> Streptomyces aizunensis 



<400> 64 



atggggaagg 


cttttgcagc 


tgtgttggtg 


gagcgagatg aacagatcgg aagactgacc 


60 


tccttcgtat 


ccggcaccgc 


ttccggcgcg 


gtggccgcgg ccgccgccgg gaccggccgg 


. 120 


atcgccgtga 


tcgacgggcc 


ggtggcttcg 


ggaaagacgg cgctcctcca tcgcgtgctg 


180 


gagctgacgg 


ccggggcggg 


gccacgcgtc 


atcaccgcgg tcacctcgcc cgcggaacag 


240 


tccatgccgt 


tcggcgtggt 


ggagcagctg 


gtgcgcgacg cgcaggccgt ctccgaccgg 


300 


ctgccgctcc 


acccgtcggc 


cggaccggac 


gcggcgctgg actcgacgcc gcggccggag 


360 


tcggagccgg 


tacccgccga 


gatcctcatg 


gccttccacc tccagctcgc cgaggtctgc 


420 


gcgcgcgggc 


cggtcctgat 


cgtcgtcgac 


gacgtgcagt acgccgaccc gcagtcgctg 


480 


tactgcctcg 


cccacatgct 


gctccgggcg 


tccgcctccg gcgccgtggt gtcgctgctg 


540 


gtgagccgcg 


gcccggacgt 


gggcggcacg 


ccgcccgtcg tcctggagga attgctctac 


600 


caactgcggg 


gcctgcacgt 


ccggctgggt 


ccgctcagtg tcgacggcgt cggccggctg 


660 


ctcgcggccc 


gggacccgga 


ggccggagcg 


aggaagcccg cggcccctgc ctcgtggtcc 


720 


accccgctgg 


ccgcctccgt 


ccacgcggcg 


accggcggca accccctgct cgtccacggg 


780 


ctcatcgagg 


accgcctcag 


ccgacagcga 


ctcttggcgg ccggccccgg tgcgggcccc 


840 


gcgtcggccg 


aggccgggaa 


cgggaccggg 


aacgagaccg aggacgccct cgcgggaacg 


900 


ccccacgcgg 


gcgaccagtt 


cctgcagagc 


gcgctgatct gtgtgcaccg cacgggatcc 


960 


gacggcctgc 


gggtcgccca 


gggcatcgcc 


ctgctgggcg gcgccggatc gacgtcactg 


1020 


ctcgcccggc 


tcgtggaggt 


cgaggagtgg 


accgtggagc aggtggtcac cgccctcaac 


1080 


gaggcgggcg 


tcctggagaa 


gtccgtattc 


cggcacggcg gcgtgcagac cgcggtggtg 


1140 


gagagcctga 


ccgacgaggc 


ggcgacgcgg 


ctgcgccagc gggcggccgt gctgctgtac 


1200 


gaggacgggg 


cggcgccgtt 


gaccatcgcg 


gcccaactgc tcagccatga gatgagcgcc 


1260 


cccgacgagg 


aatgggtgcc 


gcgggtgctg 


agcgaggccg cgcgtgcggc gctgtgcacg 


1320 


cagcaggtcg 


agttcgcggt 


gcgctgtctg 


cggatggcgg agagctgctg ccgcgacgag 


1380 


acggagcgga 


tgctgctgcg 


ggcgcatctg 


gccaagtaca tctggcgggt ccagccgtcc 


1440 
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gcgtggccgc 


agcagctgcg 


tccgctgctg 


ggggcggtac gggacggcct 


gctgcccccc 


1500 


gtcgacacgg 


tgcggctggt 


ctacgacctg 


ttgtggaacg gctggatgga 


cgacgcggcc 


1560 


gccgcgatcc 


gccaggtcgt 


cgacgtactg 


caccggtccc ccgacgcccg 


gctcgccacc 


1620 


gagctcggag 


ccctgcggct 


cgccctggcc 


agcacgtatc cggcggtgct 


cgaacacctg 


1680 


ggggacgtac 


cggccccggc 


gcggggcgcg 


ggcgagcgtc tgtcggcgca 


ggaggagatc 


1740 


ctgctgacct 


cggcgagggt 


gctgcacggt 


gtgctgcgcg gcggcgacgg 


ggcgcgggac 


1800 


acggacccgg 


acacggacgc 


ggaggacttc 


gccgagagcg ccgagcggac 


cctggccggc 


1860 


acgcggctga cggaggagac 


ccacctcggg 


ctgcgcgcgt gcctgctgac 


gctcttctac 


1920 


gcggaccggc 


cggccacggc 


gacgctgtgg 


gccgaccggc tgctggtgga 


ggcggcggac 


1980 


cgcaaggcgc 


cggggtggac 


cgcggtgctg 


cgggcgatcc gcgcgcacat 


gtccttgcgc 


2040 


cggggtcatc 


tggtggaggc 


caggcggctg 


gcggagcagg cgctggacca 


gctgccgccg 


2100 


cacgggtggg 


gcgtgggcat 


cgggatgccg 


ctgtcggccc tcatcgaggc 


gcggacggcg 


2160 


atgggcgatc 


acgaggcggc 


ggcggagctg 


ctggaccgcc cggtgccgga 


ggacatgctc 


2220 


acgacgcgcc 


acgggctgca 


ctatctctac 


gcgcgtggcc ggcaccagct 


ggccacggga 


2280 


cgccatcacg 


cggcgctgac 


cgacttcacg 


gcctgtggcg agctgatgcg 


gcgctggggc 


2340 


atggaccgtt 


cgacgctggt 


gccctggcgg 


gtcggcgtcg ccgaagcccg 


gctggcgctg 


2400 


ggcagccgcg 


aagaggcgga 


acgtttcgcc 


agggagcagc tcgccgggga 


cgccggtcag 


2460 


cgggtgcgcg 


gacacgcgct 


gcgggtgctc 


gcggcggccc gtccgctgcg 


cgagcgtccg 


2520 


gcgctgctcg 


cgcaggcggt 


cgcgctgctc 


caggaggaca gcgactggta 


cgagctggcg 


2580 


cgggcgctga 


ccgatctcgg 


gcaggcgtac 


aagcagctcg gcgacccgtc 


ccagggcaag 


2640 


gtgcacaccc gcagggcgtg 


gcggatcgcc 


aagggctgcg gcgcccggga 


gctgtaccgc 


2700 


tccctgcatc 


cgagccagcc 


cccggcgccc 


tcggcgcccg ccgcgcagcc 


gcgccccgcc 


2760 


gccccggccg 


atgccgcgcg 


ccccccgtcc 


gccgcggtgt cgtcgctgac 


ggacgcggag 


2820 


cgcaaggtgg cggcgctggc 


ggcgcacggt 


tacaccaacc gggagatcgg 


ggccaagctc 


2880 


ttcatcaccg tcagcacggt 


cgagcagcat 


ctgacccggg tctaccggaa 


gatcaacatc 


2940 


acgcaccgcc 


aggacctgcc 


ggtcagtttg 


gataccgatg tcgcacacac 


cgcctga 


2997 



<210> 65 

<211> 518 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 65 



Met Thr Thr Thr Val lie Gly Lys Val Ala Glu Leu Tyr Ala Val Arg 
15 10 15 
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Glu Glu Ala Val Arg Gly Pro Ser Asp Arg Ala Thr Glu Ala Gin His 



Ala Lys Gly Lys Leu Thr Ala Arg Glu Arg lie Gly Leu Leu Leu Asp 
35 40 45 

Glu Gly Ser Phe Arg Glu Val Glu Gin Leu Arg Arg His Arg Ala Ser 
50 55 60 

Gly Phe Gly Leu Glu Ala Lys Arg Pro Tyr Thr Asp Gly Val lie Thr 
65 70 . 75 80 

Gly Trp Gly Thr He Glu Gly Arg Thr Val Phe Val Tyr Ala His Asp 



Phe Arg He Phe Gly Gly Ala Leu Gly Glu Ala His Ala Thr Lys He 
100 105 110 

His Lys He Met Asp Met Ala He Ala Ala Gly Ala Pro Leu Val Ser 
115 120 125 

Leu Asn Asp Gly Ala Gly Ala Arg He Gin Glu Gly Val Ser Ala Leu 
130 135 140 

Ala Gly Tyr Gly Gly He Phe Gin Arg Asn Thr Lys Ala Ser Gly Val 
145 150 155 160 

He Pro Gin He Ser Val Met Leu Gly Pro Cys Ala Gly Gly Ala Ala 
165 170 175 

Tyr Ser Pro Ala Leu Thr Asp Phe Val Phe Met Val Arg Glu Thr Ser 
180 185 190 

Gin Met Phe He Thr Gly Pro Asp Val Val Lys Ala Val Thr Gly Glu 
195 200 205 

Glu He Thr Gin Asn Gly Leu Gly Gly Ala Asp Val His Ala Gly Thr 
210 215 220 

Ser Gly Val Ala His Phe Ala Tyr Asp Asp Glu Glu Thr Cys He Ala 
225 230 235 240 

Glu Val Arg Tyr Leu Leu Ser Met Leu Pro Ser Asn Asn Arg Glu Asn 
245 250 255 

Pro Pro Ala Val Gin Ala Gly Asp Pro Ala Asp Arg Arg Cys Asp Ala 
260 265 270 

Leu Leu Asn Leu Val Pro Val Asp Gly Asn Arg Pro Tyr Asp Met Leu 
275 280 285 

Lys Val He Glu Glu He Val Asp Asp Gly Asp Tyr Val Glu He His 
290 295 300 

Glu Gly Trp Ser Arg Asn He He Cys Ala Leu Ala Arg Leu Asp Gly 
305 310 315 320 

Gin Val Val Ala He Val Ala Asn Gin Pro Gin Phe Leu Ala' Gly Val 
325 330 335 

Leu Asp He Gly Ala Ser Glu Lys Ala Ala Arg Phe Val Gin Met Cys 
340 345 350 
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Asp Ala Phe Asn He Pro He Val Thr Leu Leu Asp Val Pro Gly 
355 360 365 

Leu Pro Gly Val Asp Gin Glu His Gly Gly He He Arg His Gly 
370 375 380 

Lys Leu Leu Tyr Ala Tyr Cys Asn Ala Thr Val Pro Arg He Ser 
385 390 395 

He Leu Arg Lys Ala Tyr Gly Gly Ala Tyr He Val Met Asp Ser 
405 410 415 

Ser He Gly Ala Asp Leu Thr Tyr Ala Trp Pro Thr Asn Glu He 
420 425 430 

Val Met Gly Ala Glu Gly Ala Ala Asn Val He Phe Arg Arg Gin 
435 440 445 

Ala Glu Ser Gly Asp Pro Glu Ala Met Arg Ala Arg Met Val Lys 
450 455 ■ 460 

Tyr Lys Ala Glu Leu Met His Pro Tyr Tyr Ala Ala Glu Arg Gly 
465 470 475 

Val Asp Asp Val He Asp Pro Ala Glu Thr Arg Glu Val Leu He 
485 490 495 

Ser Leu Ala Met Leu Arg Thr Lys His Ala Asp Leu Pro Pro Arg 
500 505 510 

His Gly Asn Pro Pro Gin 
515 



<210> 66 
<211> 1557 
<212> DNA 

<213> Streptomyces aizunensis 






<400> 66 
atgacgacga 


ccgtcatcgg 


gaaagtggcc 


gagctgtacg ccgttcgtga, ggaggcggtg 


60 


cgtgggccga 


gcgaccgggc 


gacggaggcg 


cagcacgcga agggaaagct gaccgcccgt 


120 


gagcggatcg 


gccttttgct 


ggacgagggt 


tcgttcaggg aggtcgaaca gctgcggcgg 


180 


caccgggcca 


gcggtttcgg 


cctggaggcg 


aagaggcctt acacggatgg tgtgatcacc 


240 


ggttggggca 


ccatcgaggg 


ccgtacggtc 


ttcgtctacg cgcacgactt ccgcatcttc 


300 


ggcggggcgc 


tgggcgaggc 


ccacgccacg 


aagatccaca agatcatgga catggcgatc 


360 


gccgcgggtg 


ctccgctggt 


ctcgctgaac 


gacggcgcgg gcgcccgtat ccaggagggc 


420 


gtctcggcgc 


tggccggtta 


cggcggcatc 


ttccagcgca acaccaaggc gtccggggtc 


480 


atcccgcaga 


tcagtgtgat 


gctcggcccg 


tgcgcgggcg gcgcggccta ttcgccggcg 


540 


ctgacggact 


tcgtgttcat 


ggtccgtgag 


acctcgcaga tgttcatcac cggtccggac 


600 


gtggtcaagg 


ccgtcaccgg 


cgaggagatc 


acgcagaacg ggctcggcgg cgcggacgtg 


660 


cacgccggga 


cctcgggcgt 


cgcgcacttc 


gcgtacgacg acgaggagac ctgcatcgcg 


720 



PCT/CA2004/000068 
Phe 



Leu 
400 



Leu 
480 
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gaggtccgct 


atctgctgtc 


gatgctcccc 


tccaacaacc 


gggagaaccc 


gcccgccgtc 


780 


caggccgggg 


acccggccga 


ccggcgctgc 


gacgccctgc 


tgaacctcgt 


accggtggac 


840 


gggaaccgtc 


cgtacgacat 


gctcaaggtc 


atcgaggaga 


tcgtcgacga 


cggcgactac 


900 


gtcgagatcc 


acgagggctg 


gtcccgcaac 


atcatctgcg 


cgctggcccg 


tctggacggc 


960 


caggtggtcg 


ccatcgtcgc 


caaccagccg 


cagttcctgg 


ccggcgtgct 


ggacatcggg 


1020 


gcatcggaga 


aggccgcgcg 


cttcgtgcag 


atgtgcgacg 


ccttcaacat 


cccgatcgtg 


1080 


acactgctcg 


atgtgcccgg 


cttcctgccg 


ggcgtcgacc 


aggagcacgg 


cgggatcatc 


1140 


cggcacggcg 


cgaagctgct 


gtacgcgtac 


tgcaacgcga 


ccgtgccgcg 


gatctccctg 


1200 


atcctgcgca 


aggcgtacgg 


cggcgcctac 


atcgtcatgg 


actcccagtc 


catcggcgcg 


1260 


gacctcacct 


acgcctggcc 


gaccaacgag 


atcgcggtga 


tgggcgccga 


gggcgccgcc 


1320 


aacgtcatct 


tccgccggca 


gatcgccgag 


tccggggacc 


ccgaggcgat 


gcgcgcgcgg 


1380 


atggtcaagg 


agtacaaggc 


cgagctgatg 


cacccctact 


acgcggccga 


gcggggcctg 


1440 


gtcgacgacg 


tcatcgaccc 


tgccgagacc 


cgcgaggtgc 


tgatcgcctc 


cctcgccatg 


1500 


ctccgcacga 


agcacgcgga 


cctgccgccg 


cgcaaacacg 


gcaacccccc 


gcagtga 


1557 



<210> 67 

<211> 329 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 67 

Met Thr Ala His Pro Asn Gly Val 
1 5 

Thr Asp Arg Thr Leu His Phe Ala 
20 

Pro Arg He Asp Gin Val Glu Lys 
35 40 

Pro Phe Asp Ser Gly Val Thr Tyr 
50 55 

Asn Ala He Arg Glu Ala Ser Arg 
65 70 

Gin Asn Val Tyr Pro Phe His Phe 
85 

He Ser Ala Asn Pro Phe Asp Leu 
100 

Ala Ala Ala Asp Asp Leu He Ser 

115 120 



Thr Pro Pro Leu Pro Pro Thr Glu 
10 15 

Gly Pro Ala Thr Phe Gly Arg He 
25 30 

Thr Asp He Ala Val Val Gly Val 
45 

Arg Pro Gly Ala Arg Phe Gly Gly 
60 

Thr Leu Arg Pro Tyr Asn Pro Ala 
75 80 

Ser Gin Val Ala Asp Ala Gly Asp 
90 95 

Asn Asp Ala Val Glu Thr lie Glu 
105 110 

Ser Gly Ala Arg Leu Met Thr Leu 
125 



Gly Gly Asp His Thr He Ala Leu Pro Met Leu Arg Ala Val Ala Lys 
130 135 140 
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Lys His Gly Pro Leu Ala Val Leu His Phe Asp Ala His Leu Asp Thr 
145 150 155 160 

Trp Asp Asp Tyr Phe Gly Gin Gin Tyr Thr His Gly Met Pro Phe Arg 
165 170 175 

Arg Ala Val Glu Glu Gly He Leu Asp Thr Ser Ala Leu Ser His Val 
180 185 190 

Gly Thr Arg Gly Pro He Tyr Gly Lys Lys Asp Leu Asp Asp Asp Glu 
195 200 205 

Lys Leu Gly Phe Gly He Val Thr Ser Ala Asp Val Met Arg Arg Gly 
210 215 220 

Val Asp Glu Val Ala Gin Gin Leu Arg Glu Arg Val Gly Asp Arg Pro 
225 230 235 240 

Leu Tyr He Ser He Asp He Asp Val Leu Asp Pro Ala His Ala Pro 
245 . 250 255 

Gly Thr Gly Thr Pro Glu Ala Gly Gly Leu Thr Ser Arg Glu Leu Leu 
260 265 270 

Glu He Leu Arg Gly Leu Ala Asp Cys His Leu Val Ser Ala Asp He 
275 280 285 

Val Glu Val Ala Pro Ala Tyr Asp His Ala Asp He Thr Ser Val Ala 
290 295 300 

Ala Ser His Ala Ala Tyr Glu Leu He Ser He Met Ser Lys Gin He 
305 310 315 320 

Ala Pro Val Arg Trp Gly Ala Thr Gin 
325 

<210> 68 
<211> 990 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 68 

atgaccgcgc accccaacgg agtgaccccg ccgctgccgc cgacggagac cgaccggacg 60 
ctgcacttcg cgggccccgc gacgttcggc cgcatcccgc ggatcgacca ggtggagaag 120 
accgacatcg ccgtggtcgg cgtgcctttc gacagcggcg tcacctatcg gccgggcgcc 180 
cgcttcggcg gcaacgccat ccgggaggcg tcccgcaccc tgcgtcccta caacccggcg 240 
cagaacgtct accccttcca cttcagtcag gtcgcggacg ccggtgacat cagcgccaac 300 
cccttcgacc tgaacgacgc cgtggagacg atcgaggcgg ccgccgacga cctgatctcc 360 
agcggcgccc gtctgatgac gctgggcggc gaccacacca tcgccctgcc gatgctgcgt 420 
gccgtggcga agaagcacgg tcccctcgcc gtcctgcact tcgacgccca tctggacacc 480 
tgggacgact acttcgggca gcagtacacc cacggcatgc cgttccgccg cgccgtggag 540 
gagggcatcc tcgacacctc cgccctctcc cacgtcggca cgcgcggccc gatctacggc 600 
aagaaggatc tcgacgacga cgagaagctc ggcttcggca tcgtcacctc ggccgatgtg 660 
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atgcggcgcg gagtggacga ggtggcccag cagttgcgcg agcgcgtcgg cgaccgtccc 720 

ctgtacatct ccatcgacat cgacgtcctg gacccggcgc acgccccggg caccggcacc 780 

cccgaggccg gcggcctcac ctcccgcgag ctgctggaga tcctgcgcgg gctcgccgac 840 

tgccacctgg tctccgcgga catcgtggag gtcgctccgg cctacgacca cgccgacatc 900 

acctcggtgg cggcgtccca cgctgcctac gagctgatca gcatcatgtc caagcagata 960 

gccccggtcc gctggggtgc gacgcagtaa 990 

<210> 69 
<211> 521 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 69 

Val Thr Pro Gin Asp His Trp Trp Ser Ala Ser Gin Ser Tyr Val Ser 
15 10 15 

Asp lie Leu Ser Val Phe Ala Ala Ala Pro Asp Arg Pro Ala Val Asn 
20 25 30 

Trp Arg Gly Glu Thr Ala Ser Gly Gly Glu Leu He Arg Ser Val Thr 
35 40 45 

Glu Ala Phe His Ala Leu His Asp Ser Gly Val Arg Ala Gly Asp Val 
50 55 60 

Val Ala He Leu Val Ala Pro Asn Ser Pro Glu Met Leu Thr Ala Arg 
65 70 75 80 

Tyr Ala Ala His Leu Leu Gly Gly Ala Val Cys Tyr Leu Arg Ser Thr 
85 90 , 95 

Asn Pro Gly Thr Ser Glu Val Ala Leu Pro Leu Asp Gin Gin He Arg 
100 105 ' 110 

He Leu Arg Asp Thr Glu Ala Val Thr Val Tyr Thr Asp Ala Glu Asn 
115 120 125 

Ala Pro Arg Ala Ala Glu Leu Ala Ala Gly Ala Ser Gly Leu Pro Val 
130 135 140 

Thr Cys Leu Thr Gly Glu Ala Arg Lys Arg Glu Ser Ala Glu Asp Ala 
145 150 155 160 

Pro Arg Ala Leu Pro Trp Ala Pro Asp Ala Leu Ala Leu He Thr Phe 
165 170 175 

Thr Ser Gly Ser Thr Gly Arg Pro Lys Gly He Arg Leu Ala Gly Arg 
180 185 190 

Ala Trp Asn Gly Leu Val Gin Gly Met Val Ala Ala Gly Gly Glu Ala 
195 200 205 

Glu Gly Val Lys Leu Leu Val Thr Thr Pro Leu Ser His Thr Val Gly 
210 215 220 



WO 2004/065401 



PCT/CA2004/000068 



Ser Met Ala Asp Thr Ala Leu Ala Leu Gly Gly Glu Val Tyr Leu His 

225 230 235 240 

Glu Asn Phe Asn Ala Glu Gin Phe Val Asn Thr Val Ala Asp Glu Gly 

245 250 255 

lie Ala Trp Thr Phe Met Ala Thr Val His Leu Phe Gin Leu Leu Asp 

260 265 270 

His Leu Glu Glu Arg Gly Leu Lys Asp Val Glu Glu Gly Arg Leu Ala 



He Ala Gin Ala Val Lys Ala Phe Gly Leu He He Val Gin Ala Tyr 
305 310 315 320 

Gly Thr Gly Glu Thr Gly Arg Leu Thr Thr Leu Phe Pro His Glu His 
325 330 335 

Leu Asp Pro Trp Leu Ser Thr Thr Val Gly Arg Pro Phe Pro Asp Val 
340 345 350 

Glu Val Val Val Gly Asp Gin Glu Ser Gly Ala Pro Leu Ala Thr Gly 
355 360 365 

Glu Val Gly Glu Val Arg Val Arg Ser Pro His Met Met Asp Gly Tyr 
370 375 380 

Thr Gly Asp Pro Ala Ala Thr Ala Lys Val Leu Arg Asp Gly Trp Tyr 
385 390 395 400 

His Thr Gly Asp He Gly Tyr Thr Asp Glu His Gly Tyr Leu His Leu 
405 410 415 

Leu Gly Arg Val Ala Asp Val Val Lys Val Asn Gly Val Lys Val His 
420 425 430 

Pro Thr Val Val Glu Arg Glu Leu Leu Ser Leu Ala Gly Val Arg His 
435 440 445 

Ala Ala Val Tyr Gly Val Arg Asp Gin Asp Ala Val Glu His Leu His 
450 455 460 

Ala Thr He Val Cys Asp Pro Ala Val Pro Val Glu Thr Asp Ala He 
465 470 475 480 

Arg Ala His Leu Ala Gin Ser Leu Ser Gly Leu His Val Pro Glu Lys 
485 490 495 

He Ser Val Val Ala Asp Leu Pro Leu Asn Asp Asn Gly Lys Pro Asp 
500 505 510 

Lys Val Arg Leu Gin Leu Leu Asp Ser 



275 



280 



285 



Pro Leu Gin 
290 



Arg Leu He Tyr Ser Gly Ser Ala Ala Ala Pro Ala Arg 
295 300 



515 



520 



<210> 70 

<211> 1566 

<212> DNA 

<213> Streptomyces aizunensis 



<400> 70 
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gtgaccccgc 


aggaccattg 


gtggagcgca agccagagtt acgtctcgga catcctctcc 


60 


gttttcgcgg 


cggccccgga 


ccgccccgcg gtgaattggc ggggcgagac ggcctccggc 


120 


ggtgaattga 


ttcggtcggt 


gaccgaggcg ttccacgcac tgcacgacag cggcgtgdgc 


180 


gcgggcgatg 


tcgtggccat 


cctggtggcg cccaacagcc cggagatgct cacggcacgg 


240 


tacgcggcgc 


acctgctcgg 


cggcgcggtg tgctacctgc ggtccaccaa ccccggaacc 


300 


agcgaggtgg 


cccttccgct 


ggaccagcag atccggatcc tgcgggacac cgaggccgtg 


360 


accgtctaca 


cggacgccga 


gaacgcgccg cgcgccgccg aactggccgc gggcgccagt 


420 


ggactgcccg 


tgacgtgcct 


gacgggtgag gcgcgcaaga gggagagcgc ggaagacgct 


480 


ccgcgcgccc 


tgccgtgggc 


cccggatgca ctggccctca tcacgttcac cagcggcagc 


540 


accggacggc 


cgaagggcat 


ccggctggcg ggccgggcgt ggaacggcct ggtccagggc 


600 


atggtggcgg 


ccggcggcga 


agccgagggc gtcaagctcc tggtcaccac cccgttgagc 


660 


cacaccgtcg 


gcagcatggc 


ggacaccgcg ctggcgctgg gcggcgaggt ctacctgcac 


720 


gagaacttca 


acgccgaaca 


gttcgtcaac accgtggccg acgagggcat cgcgtggacc 


780 


ttcatggcga 


cggtccatct 


gttccagctg ctcgaccacc tggaggagcg cggcctgaag 


840 


gacgtcgagg 


aaggacgcct 


ggccccgctg cagcggctca tctacagcgg cagcgcggcg 


900 


gcgcccgcca 


ggatcgccca 


ggccgtgaag gccttcggtc tcatcatcgt gcaggcgtac 


960 


ggcacgggag 


agaccggccg 


gctcaccacc ctcttcccgc acgagcacct ggacccgtgg 


1020 


ctctcgacca 


ccgtcgggcg 


gcccttcccc gatgtggagg tcgtcgtcgg cgaccaggag 


1080 


tcgggcgcgc 


cgctcgccac 


cggcgaggtc ggcgaagtcc gcgtgcgctc cccgcacatg 


1140 


atggacggct 


acaccgggga 


cccggcggcc accgcgaagg tcctgcgcga cggctggtac 


1200 


cacaccggcg 


acatcggcta 


caccgacgaa cacggctatc tgcacctgct gggccgggtc 


1260 


gccgacgtgg 


tcaaggtcaa 


cggcgtcaag gtccacccga cggtggtcga acgggagctc 


1320 


ctctcgctcg 


cgggcgtccg 


gcacgccgcg gtgtacggcg tgcgggacca ggacgccgtg 


1380 


gagcacctgc 


acgccacgat 


cgtgtgcgac ccggcggtgc cggtggagac cgacgccatt 


1440 


cgcgcgcacc 


tcgcccagtc 


cctctccggg ctgcacgtgc ccgaaaagat cagcgtcgtc 


1500 


gccgatctgc 


cgctgaatga 


caacggaaag cccgacaagg tgcggctgca gctgctcgac 


1560 


tcctga 






1566 



<210> 71 

<211> 410 

<212> PRT 

<213> Streptomyces aizunensis 

<400> 71 



Met Asn Leu His Leu Glu Ser Tyr Ser Thr Gly Val Thr Ala Lys Glu 
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Leu Ala Glu Arg Arg Arg Glu Phe Leu Glu He Gly Arg Arg Ser Gly 



His Phe Pro Ser Ala Ser Ala Arg Gin Asp Gly Val Asp Ser Gin He 
35 40 45 

Ser Val Trp Cys Ser Asn Asp Tyr Leu Gly Met Gly Gin Asn Pro Gin 
50 55 60 

Val He Glu Ala Met Lys Lys Thr He Asp Thr His Gly Val Gly Ser 
65 70 75 80 

Gly Gly Ser Arg Asn He Gly Gly Thr Asn His Tyr His Val Leu Leu 
85 90 95 

Glu Ala Glu Leu Ala Asp Leu His Gly Lys Glu Ala Ala Leu Leu Phe 
• 100 105 110 

Thr Ser Gly Tyr Thr Ala Asn Asp Gly Ser Leu Ser Val Leu Ala Gly 
115 120 125 

Thr Pro Lys Asp Thr He Val Phe Ser Asp Glu Lys Asn His Ala Ser 
130 135 140 

He He Asp Gly Leu Arg His Ser Gly Ala Gin Lys His He Phe Arg 
145 150 155 160 

His Asn Asp Val Ala His Leu Ala Glu Leu Leu Ala Ala Ala Pro Ala 
165 170 175 

Asp Arg Pro Lys Leu He Val Leu Glu Ser Val Tyr Ser Met Ser Gly 
180 185 190 

Asp He Ala Pro Leu Ala Glu He Ala Glu Leu Ala Arg Arg Tyr Asp 
195 200 205 

Ala Thr Thr Tyr He Asp Glu Val His Ala Val Gly Met Tyr Gly Pro 
210 215 220 

Gin Gly Ala Gly He Ala Ala Arg Glu Gly He Ala Asp Gin Phe Thr 
225 230 235 240 

Val Val Met Gly Thr Leu Ala Lys Gly Tyr Gly Thr Val Gly Gly Tyr 
245 250 255 

He Ala Gly Pro Ala Ala Leu Val Asp Ala Val Arg Thr Leu Ser Arg 
260 265 270 

Ala Phe Val Phe Thr Thr Ser Leu Pro Pro Ala Val Ala Ala Gly Ala 
275 280 285 

Leu Glu Ala Val Arg Tyr Leu Arg Asn Ser Asp Val Glu Arg Lys Val 
290 295 300 

Leu Ala Glu Asn Ala Gin Leu Leu His Arg Leu Leu Asp Glu Ala Asp 
305 310 315 320 

He Pro Phe He Ser Pro Asp Ser His He Val Ser Ala Phe He Gly 
325 330 335 

Asp Asp Glu Thr Cys Lys Gin Ala Ser Arg Leu Leu Phe Glu Arg His 
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340 345 350 

Gly lie Tyr Val Gin Ser lie Asn Ala Pro Ser Val Pro Leu Gly Gin 
355 360 365 

Glu lie Leu Arg He Ala Pro Ser Thr Val His Gly Arg Glu Asp Val 
370 375 380 

Glu Asn Phe Ala Glu Ala Leu Arg Gly He Trp Lys Glu Leu Asn He 
385 390 395 400 

Pro Thr Ala Thr Asp Arg Asn Trp Leu Ser 
405 410 

<210> 72 
<211> 1233 
<212> DNA 

<213> Streptomyces aizunensis 



<400> 72 



atgaacctgc 


acctggaatc 


gtattcaacc 


ggcgtgaccg ccaaggaact 


cgccgagcgg 


60 


cggcgtgaat 


tcctggagat 


cggccgccgc 


tccggacact tccccagcgc 


cagcgcgcgc 


120 


caggacggcg 


tggactccca 


gatcagcgtc 


tggtgcagca acgactacct 


cggtatgggg 


180 


cagaaccccc 


aggtcatcga 


ggcgatgaag 


aagaccatcg acacccacgg 


cgtgggctcc 


240 


ggcggctcgc 


ggaacatcgg 


tggcaccaac 


cactaccacg tgctgctcga 


agcggagctg 


300 


gcggacctcc 


acggcaagga 


ggcggcgctc 


ctcttcacct ccggctacac 


ggccaacgac 


360 


ggttccctga 


gcgtcctggc 


cgggacgccc 


aaggacacga tcgtcttctc 


cgacgagaag 


420 


aaccacgcgt 


cgatcatcga 


cgggctgcgg 


cacagcggcg cgcagaagca 


catcttccgg 


480 


cacaacgacg 


tcgcgcacct 


ggcggagctg 


ctcgcggccg cccccgccga 


ccgtccgaag 


540 


ctgatcgtcc 


ttgagtcggt 


ctattcgatg' 


tcgggcgaca tcgcgccgct 


ggccgagatc 


600 


gccgagctcg 


cgcgccgcta 


cgacgccacc 


acgtacatcg acgaggtgca 


cgcggtcggc 


660 


atgtacggtc 


cgcagggcgc 


cggcatcgcc 


gcccgtgagg gcatagccga 


ccagttcacc 


720 


gtcgtgatgg 


gcacgctggc 


caagggctac 


ggcaccgtcg gcggctacat 


tgccggtccc 


780 


gccgccctcg 


tcgacgccgt 


gcgcaccctg 


tcgcgcgcct tcgtcttcac 


cacctcgctg 


840 


ccgccggccg 


tcgcggcggg 


tgcgctggag 


gccgtgcgct acctccggaa 


ctccgacgtc 


900 


gagcggaagg 


tgctggcgga 


gaacgcccag 


ctgctgcacc ggctgctcga 


tgaggccgac 


960 


atcccgttca 


tctcgccgga 


ctcgcacatc 


gtctccgcct tcatcgggga 


cgacgagacc 


1020 


tgcaagcagg 


cgtcccggct 


gctcttcgag 


cggcacggga tctacgtcca 


gtccatcaac 


1080 


gcccccagcg 


tgccgctcgg 


ccaggagatc 


ctgcggatcg cgccgtccac 


ggtgcacggg 


1140 


cgcgaggacg 


tcgagaactt 


cgccgaggcc 


ctccgcggga tctggaaaga 


gctgaacatc 


1200 


ccgacggcca 


ccgacaggaa 


ctggctttcg 


tga 




1233 
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<210> 73 
<211> 506 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 73 

Val Thr Arg Ser Val Ala Ala Val Leu Ala Glu Ser Ala Gly Arg Trp 
15 10 15 

Pro Ser Arg Thr Ala Leu Val Cys Gly Ala Glu Arg lie Ser Tyr Ala 
20 25 30 

Arg Leu Trp Asp Arg Ala Arg Arg Tyr Ala Ala Ala Leu Arg Gly Gin 



Gly He Gly Pro Asp Asp Lys Val Ala Leu Leu Met Pro Asn Thr Pro 
50 55 60 

Glu Phe Ala Ala Val Tyr Phe Ala Val Leu Ala Leu Gly Ala Val Val 
65 70 75 80 

Val Pro Val His Thr Leu Leu Lys Pro Ala Glu Val Ser His Leu Leu 
85 90 95 

Arg Asp Ser Gly Ala Arg Ala Leu Val Trp Ala Gly Thr Leu Pro Gin 
100 105 110 

Glu Thr Ala Arg Asp Ala Gly Glu Thr Gly Val Leu Leu Leu Thr Val 
115 120 125 

Gly Glu Ala Leu His Gly Ser Val Leu Leu Asp Asp Gly Val Glu Pro 
130 135 140 

He Asp Thr Tyr Val Glu Arg Gly Ala Asp Asp Leu Ala Leu Val Leu 
145 150 155 160 

Tyr Thr Ser Gly Thr Thr Gly Arg Pro Lys Gly Ala Met Leu Thr His 
165 170 175 

Gly Asn Val Ala Thr Asn He Ala Val Thr Ala Val Ser Pro Phe Ala 
180 185 190 

Phe Gly Glu Asp Asp Val Leu Leu Gly Ala Leu Pro Leu Ser His Thr 
195 200 205 

Phe Gly Gin He Cys Gly Met Ala Val Thr Phe His Ala Gly Ala Thr 
210 215 220 

Leu Val Val Met Glu Arg Phe Glu Ala His Asp Ala Leu Arg Leu Met 
225 230 235 240 

Arg Glu His Gly Cys Thr Val Phe Met Gly Val Pro Thr Met Tyr His 
245 250 255 

Ala Leu Leu Glu Ala Val Ala Ala Gly Ala Pro Ala Pro Arg Leu Thr 
260 265 270 

Arg Val Tyr Ser Gly Gly Ser Ala Leu Pro Val Pro Val Leu Asp Arg 
275 280 285 

Val Arg Ala Ala Phe Gly Cys Glu Val Tyr Glu Gly Tyr Gly Leu Thr 
290 295 300 
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Glu Thr Ser Pro Cys Val Ala Tyr Asn Gin Pro Gly lie Pro Cys Lys 
305 310 315 320 

Pro Gly Thr Val Gly Leu Pro lie Asp Gly Val Arg Val Ala lie Ala 
325 330 335 

Asp Ala Glu Leu Glu Gly Arg lie Arg Leu Leu Lys Gin Gly Asp lie 
340 345 350 

Gly Glu He Val Val Ser Gly His Asn Val Met Ala Gly Tyr Leu Gly 
355 360 365 

Arg Pro Gin Glu Thr Ala Glu Val Leu Val Asp Gly Trp Phe Arg Thr 
370 375 . 380 

Gly Asp Met Gly Val Gin Asp Glu Asp Gly Tyr Leu Ser He Val Asp 
385 390 395 400 

Arg Lys Lys Asp Met He Val Arg Gly Gly Tyr Asn Val Tyr Pro Arg 
405 410 415 

Glu Val Glu Asp Val Leu Leu Arg His Pro Ala Val Asp Gly Ala Cys 
420 425 430 

Val Val Gly Val Pro Ser Val Lys His Gly Glu Glu Val Cys Ala Val 
435 440 445 

Val Arg Val Lys Pro Gly Gin Arg Ala Ser Gly Leu Leu Ala Glu Glu 
450 455 460 

He Val Ala Trp Ser Arg Val His Met Ala Ala Tyr Lys Tyr Pro Arg 
465 470 475 480 

Arg Val Glu Phe Val Glu Thr Phe Pro Leu Gly Ser Ser Gly Lys Val 
485 490 495 

Leu Lys Arg Glu Leu Ala His Arg Tyr Ala 
500 505 

<210> 74 
<211> 1521 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 74 



gtgacccggt 


cggtggcggc cgtcctcgca 


gagtccgcgg 


ggcggtggcc 


atcccgcacc 


60 


gccctggtgt 


gcggggcgga gcggatctcg 


tacgcgcgtc 


tgtgggaccg 


ggcccgccgg 


120 


tacgccgccg 


ccctgcgcgg ccagggcatc 


ggccccgacg 


acaaggtcgc 


gctgctgatg 


180 


ccgaacaccc 


cggagttcgc ggcggtgtac 


ttcgcggtgc 


tcgcgctcgg 


cgccgtcgtc 


240 


gtcccggtcc 


acaccctgct gaagcccgcg 


gaggtctcgc 


atctcctccg 


ggactcggga 


300 


gcgcgggccc 


tcgtatgggc cgggacgctc 


ccgcaggaga 


ccgcacggga 


cgccggggag 


360 


accggggtcc 


tgctcctgac cgtgggggag 


gccctgcacg 


gctccgtcct 


cctcgacgac 


420 


ggcgtcgagc 


ccatcgacac gtatgtcgag 


cggggggcgg 


acgacctcgc 


gctggtgctg 


480 


tacacctccg 


gtacgacggg caggccgaag 


ggggcgatgc 


tcacgcacgg 


caacgtcgcg 


540 
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acgaacatcg 


ccgtgaccgc 


cgtgtccccc ttcgccttcg gcgaggacga cgtgctgctc 


600 


ggcgcgctgc 


cgctgtcgca 


caccttcggc cagatctgcg ggatggccgt caccttccac 


660 


gcgggcgcga 


cgctggtggt 


catggagcgc ttcgaggcgc acgacgccct gcggctgatg 


720 


cgcgagcacg 


gctgcacggt 


cttcatgggc gtgccgacca tgtaccacgc gctgctcgaa 


780 


gcggtcgcgg 


ccggcgcccc 


ggcgccgcgc ctcacccgcg tgtacagcgg tgggtcggct 


840 


ctgccggtgc 


cggtgctcga 


ccgggtgcgg gcggcgttcg gctgcgaggt gtacgagggg 


900 


tacgggctca 


ccgagacctc 


gccctgcgtg gcgtacaacc agccgggcat cccctgcaag 


960 


ccgggcacgg 


tggggctgcc 


catcgacggc gtacgggtcg ccatcgccga cgcggagctg 


1020 


gaaggacgca 


tcaggctgct 


gaagcagggc gacatcggcg agatcgtcgt gagcggacac 


1080 


aacgtgatgg 


cgggctacct 


cggccggccg caggagaccg ccgaggtact ggtcgacggc 


1140 


tggttccgga 


ccggggacat 


gggcgtgcag gacgaggacg gctatctgtc catcgtcgac 


1200 


cggaagaagg 


acatgatcgt 


ccgcggtggc tacaacgtct acccccgcga ggtggaggac 


1260 


gtactgctgc 


gccatcccgc 


cgtggacggc gcctgcgtgg tcggcgtgcc gagcgtgaag 


1320 


cacggcgagg 


aggtgtgcgc 


cgtggtccgg gtgaagcccg gtcagcgcgc gagcggtctc 




ctcgcggagg 


agatcgtggc 


ctggagccgg gtgcacatgg cggcctacaa gtacccgcgc 


1440 


cgcgtcgagt 


tcgtggagac 


cttcccgctg ggatcgagcg gcaaggtcct caagcgggag 


1500 


ctggcacacc 


gctacgcgtg 


a 


1521 



<210> 75 
<211> 217 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 75 

Val Pro Thr Arg Thr Val Glu Glu Asp He Glu He Val Leu He Val 
15 10 15 

Arg Asp Asp Met Arg Arg Tyr Gly Val Glu Gly Met Cys Arg Ser Leu 
20 25 30 

Asp Thr Pro Val Glu Ala Gin Ser Tyr Ala Asp Phe Asp Asp Leu Asp 
35 40 45 

Pro Phe Ser Gly Gly Gin Leu Val He Leu Ser Ser Asp Ala Ala Gly 
50 55 60 

Pro Leu Ser Ala Glu Thr Ala Glu Ser Leu Arg Thr His Glu He Pro 
65 70 75 80 

Val Leu He Leu Val Asp Ser Ala Ala Pro Val Glu Gin Ser Trp Ala 
85 90 95 

Asp Gin Ala Arg Gly Phe Leu Asp Trp Ala Asp Leu Arg Pro Asp Thr 
100 105 110 
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Leu Arg Asp Ala He Ala Asp Val Ala Ala Gly Arg Phe Phe Ala Ser 
115 120 125 

Glu Thr Leu Ala Arg Arg Ser Val Thr Ala Ala Glu Gin Thr Glu Gly 
130 135 140 

Gly Thr Pro Ala Ala Arg Ser Pro He Thr Leu Thr Ala Arg Glu Leu 
145 , 150 155 160 

Gin Val Leu Arg Leu He Ala Gly Gly Leu Ser Asn Arg Gin He Ala 
165 170 175 

Arg Ser Leu Asn He Ser Glu His Gly Val Lys Arg Leu Val Gly He 
180 185 190 

Val Leu Ala Lys Leu Asn Cys Pro Asn Arg Thr Leu Ala Val Val Arg 
195 200 205 

Ala He Asp Ala Gly Leu Leu Thr Leu 
210 215 

<210> 76 

<211> 654 

<212> DNA 

<213> Streptomyces aizunensis 

<400> 76 



gtgccgaccc 


gcactgttga 


ggaagacatc 


gagatagtcc 


tgatcgtccg 


cgacgacatg 


60 


cggcgctatg 


gcgtcgaggg 


aatgtgccgt 


tcgctggaca 


cccccgtcga 


ggcgcagtcc 


120 


tacgcggatt 


tcgatgatct 


cgaccccttc 


tccggaggcc 


agttggtcat 


cctctccagt 


180 


gatgcggcgg 


gtcccctctc 


cgccgagacc 


gccgaaagcc 


tgcggacgca 


tgagataccc 


240 


gtgctgatcc 


tggtcgactc 


ggccgccccg 


gtcgagcagt 


cctgggccga 


ccaggcgcgc 


300 


ggcttcctgg 


actgggcgga 


tctgcgcccc 


gacaccttgc 


gcgacgcgat 


cgccgatgtg 


360 


gcggccgggc 


gcttcttcgc 


gtcggagacc 


ttggcgcggc 


gctccgtgac 


ggcggcggag 


420 


cagacggagg 


gcggaacgcc 


cgcggcgcgg 


agcccgatca 


cgctgacggc 


gcgtgaactc 


480 


caggtcctgc 


gcctgatcgc 


gggcggtctg 


agcaatcggc 


agatcgcgcg 


gtcgctgaac 


540 


atctccgagc 


acggtgtcaa 


acgcttggtc 


gggatcgtcc 


tggccaagct 


caactgtccg 


600 


aaccgcacgc 


tcgccgtggt 


ccgtgccatt 


gacgcgggtc 


tcctcacctt 


gtga 


654 



<210> 77 
<211> 442 
<212> PRT 

<213> Streptomyces aizunensis 
<400> 77 

Met Thr Lys Asn Gin Glu Pro Arg Asp Pro Ser Gly Thr Arg Pro Arg 
15 10 15 



Lys Ala Ala Ala Ser Gly Lys Pro Ser Leu His His Ala Val Pro Pro 
20 25 30 



WO 2004/065401 



PCT/CA2004/000068 



Thr Gly Pro Gly Gly Pro Pro Ala Ala Ala Asp Ser Gin lie Thr Leu 
35 40 45 

Arg Ser Pro Ala Glu Leu Ala Asp Ala Leu Pro Tyr Met Leu Gly Phe 
50 55 60 

His Pro Thr Asp Ser Leu Val Met Val Ala Leu His Gly Glu Gly Gly 
65 70 75 80 

Arg Phe Gly Gly Arg Leu Arg Val Gly He Pro Thr Asp Arg Gly Glu 
85 90 95 

Trp Glu Asp Thr Ala Arg Gin Val Ala Asp Cys Leu Val His Gly Ser 
100 105 110' 

Glu Arg Arg Gly Gly Lys Pro Asp Gly He Val Val Phe Leu Cys Gin 
115 120 125 

Asp Pro Arg Gly Gly Glu Ser Gly Gin Arg Val Met Thr Arg Leu Arg 
130 135 140 

Pro Leu Ala Gin Arg He Arg Leu Ala Cys Gly Ala Leu Asp Val Pro 
145 150 155 160 

Val Leu Glu Ala Leu Cys Leu Ser Gly Gly Arg Tyr Trp Ser Tyr Cys 
165 170 175 

Cys Pro Asp Ala Arg Cys Cys Pro Ala Glu Gly Thr Ala Leu Thr Val 
180 185 190 

Pro Gly Thr Ser Val Met Ala Ala Ala Ala Thr Tyr Ala Gly Leu Arg 
195 200 205 

Val Arg Gly Ser Leu Gin Glu He Glu Gly Arg Leu Ala Pro Leu Arg 
210 215 220 

Gly Pro Leu Ala Asp Glu Gin Glu Arg Ser Leu Asp Leu Ala Ala Thr 
225 230 235 240 

Ala Leu Val Pro Lys He Leu Asp Gly Ala Thr Arg Glu Asp Val Gly 
245 250 255 

Ala Asp Thr Leu Glu Leu Ala Arg Thr Leu Met Arg Arg Leu Thr Leu 
260 265 270 

Ala Pro Pro Ala Asp Gly Gly Pro Cys Ala Glu Asp Trp Asp Asp Ala 
275 280 285 

Leu Leu Gly His Asp Glu Ala Ala Ser Leu He Leu Gly Leu Gin Asp 
290 295 300 

Arg Glu He Arg Asp He Ala Ala Glu Trp Met Glu Gly Glu Glu Ala 
305 310 315 320 

Ala Pro Ala Leu Arg Leu Trp Arg Ala Leu Ala Arg Arg Cys Val Gly 
325 330 335 

Ala Tyr Gly Glu His Ala Ala Ala Pro Leu Thr Leu Ala Gly Trp Val 
340 345 350 

Ser Trp Ser Thr Gly Asp Glu Pro Thr Ala Arg He Ala Leu Gly Met 
355 360 365 



WO 2004/065401 



PCT/CA2004/000068 



Ala Leu Arg Ala Asp Ala Asp Tyr 
370 375 



Arg Phe Ala 



Gin Leu Leu His His 
380 



Ala Cys Asn Glu Gly lie Asp Pro 
385 390 



Glu Gly Leu 
395 



Arg Glu Cys Leu Arg 
400 



Ala Glu Arg Gly Arg Arg Glu Pro 
405 



Arg Arg Ala 
410 



Arg Ala Ala Ala Val 
415 



Thr Arg Pro Pro Gly Arg Arg Pro 
420 



Arg Thr Thr 
425 



Arg Pro Ala Pro Arg 
430 



Asp Arg Arg Arg Thr Ala Gly Ser 
435 440 



Glu Gin 



<210> 78 
<211> 1329 
<212> DNA 

<213> Streptomyces aizunensis 
<400> 78 

atgacgaaga accaggaacc acgcgacccg tccggtaccc ggccccgtaa ggcggcggcg 60 
tccggcaagc cctccctcca ccacgcggtg ccccccacgg ggccgggcgg cccgccggcg ' 120 

gccgccgact cacagatcac cctgcgcagc ccggccgaac tggccgacgc cctgccctac 180 

atgctcggct tccacccgac cgactccctc gtcatggtcg ccctgcacgg cgagggaggc 240 

cgcttcggcg gccggctgcg ggtcggcatt cccaccgacc ggggggagtg ggaggacacc 300 

gcccggcagg tcgccgactg cctggtgcac ggcagcgaac ggcgcggcgg caagcccgac 360 

ggcatcgtcg tcttcctctg ccaggacccg cgcggcgggg agagcgggca gcgggtgatg 420 

acccggctgc gcccgctcgc ccagcgcatc aggctcgcct gcggagcgct ggacgtgccc 480 

gtgctggagg cgctgtgcct ctccggcggc cggtactggt cctactgctg ccccgacgcg 540 

cggtgctgcc cggccgaagg gaccgccctg accgtgcccg gaacctcggt gatggcggcc 600 

gccgccacct acgccggact ccgggtcagg ggttcgctcc aggagatcga gggccgcctg 660 

gcgcccctgc gcggaccgct cgccgatgaa caggagcggt ccctggacct ggccgccacc 720 

gcgctcgtac cgaagatcct cgacggagcc acccgggagg acgtgggcgc ggacaccctg 780 

gaactcgccc ggaccctgat gcggcgcctc accctcgccc cgcccgccga cggcgggccc 840 

tgcgccgagg actgggacga cgcgctcctc ggacacgacg aggcggcctc cctcatcctc 900 

ggcctccagg accgcgagat cagggacatc gccgcggagt ggatggaggg cgaggaagcc 960 

gccccggcgc tgcgtctgtg gcgcgccctc gcccggcgct gcgtcggcgc ctacggagag 1020 

cacgcggccg ccccgctgac cctggcgggc tgggtgtcct ggtccaccgg tgacgaaccg 1080 

accgcccgca tcgccctggg aatggccctg cgggccgacg ccgactaccg cttcgcccaa 1140 

ctcctccacc acgcctgcaa cgaaggcatc gacccggagg gactgcggga gtgcctgcgc 1200 

gcggagcggg gacggcggga gccgcgccgc gcccgggcgg ccgccgtcac ccggccgccg 1260 
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gggcggcgtc cccggaccac ccgccccgca ccccgtgacc ggcgccgcac ggcggggagc 132 0 
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